Violation of the Locality condition in CFT2 by Ebrahimi-Fard, Kurusch & von Rummell, Nicolai
 	

ﬀﬁﬃﬂ !"#%$'&(*)
+-,/.0,/132546879.0:;49<>=?<A@CBD:;.5E#F
GIHKJMLONQP0RTSQNULOV"HXWYL[Z]\XL_^CN`^CaM^cbMWYdfef\;NhgTWYdCLONQ^3iR0^fjlkT\X\nm
o8a;pqRTSQShWWsr5tMmMuv;wyxXrTr3wjlkT\;\nmﬃz	WdC{sRT\|J
}-<~2Tﬃ>:;<Iﬃ,9=?=?|>~
GHXNQShkqLOkT;HXNhLCV"H;WYLlZ]\XLŁ^ONQ^Oa;^cbMWdffa;H;dOe8\;NQgqWd"LŁNQ^3iRy^jlkMV"H|a;{m
e8\;NhgTWd"LON`^5iR0^CLCLŁ^Od"RypTWr3wT;m;ufvKTM0qjlkMV"HKaX{mXz	WYdO{RT\KJ
"CK3
T _"¡]"¢0£¡]¤3¥¦l _C§""¢0£
 _"¡]¨q©ª£_¡§"¤Y¢K§"O _¢K«ª¢K¬	£_­ql«`®qC¢y£_«°¯K§ﬁ±£_«ª¤3¢¤Y²³£_­ql¥¦¤y®q¨q©`± 
¡£] _¨K§C£_¨T _¦¤Y²´5¤Y¢µl"¨q¥ﬀ±Y¢q¢±©`¬Y"¶q Ł±¡c·«°£_­¡]K±Y§"C£_«ª¥¦¦¡¸T¥¦¥¦C£] _«ª"¡·«°£_­K«ª¢£_­q
²h Ł±Y¥¦O·
¤Y _¹c¤Y²;£_­K±©ª¬3"¶T Ł±Y«ª§[²h¤Y _¥	¨q©`±£_«ª¤3¢¦¤²§C¤3¢q²h¤Y _¥ﬀ±©Mº0¨|±Y¢0£_¨q¥»¯|"©`®	£_­q"¤Y ]¸c«ª¢
¼
®q«ª¥¦"¢q¡]«ª¤3¢K¡"½®T«`¡]§C¨K¡]¡
£_­KI©ª¤0§ﬁ±Y©ª«ª¾ﬁ±£_«`¤Y¢q _¤3MO ]£_«`C¡#¤Y²±f¢KO·?§"©`±Y¡]¡#¤Y²³¿8ÀÁyÂ
¡£Ł±£_"¡¦«ª¢y´3± _«`±Y¢0£Ã¨q¢|®qO c _"T _"¡]"¢0£Ł±£_«ª¤Y¢K¡¦¤Y²I£_­KÀ¤0"¶q«`¨q¡Ã¬Y _¤Y¨KÄ¬3"¢qC Ł±£_"®Ä¶0¸
­K«ª¬3­qC 9¥¦¤y®T"¡n¤Y²;£_­K#Å[«° Ł±Y¡]¤Y _¤8±©`¬Y"¶q Ł±f±¢|®	¡]­q¤·Æ£_­|±£D£_­q#¨K¡]¨K±Y©q²h¤Y _¥c¨K©`±£_«ª¤3¢¦¤²
©`¤0§"±Y©ª«°£Ç¸	·«°£_­q«`¢Ã£_­q#±Y©ª¬Y"¶q Ł±«`§[±Yqq _¤3±Y§Ł­	²È±«`©ª¡D«ª¢	£_­K«ª¡n¡]C£]£_«ª¢K¬T½nÉ
­K«ª¡D§ﬁ±Y¢ÃC«ª£_­qC D¶M
§"«° _§"¨K¥c´5"¢0£_ﬁ®¦¶0¸¦¥¦¤y®q«°²h¸T«ª¢K¬8£_­K[¢K¤Y£_«ª¤Y¢¤²¡]|±§""©ª«ª¹5¡]"K± Ł±£_«ª¤Y¢s¤Y ¶0¸¦¡£Ł± ]£_«`¢q¬
¤3¨q£D·«°£_­¦¥	¨q©ª£_«ª©ª¤0§ﬁ±©`«ª¾""®ﬀ´3¤3¢Ãµ["¨K¥ﬀ±¢K¢Ã±©ª¬3"¶T Ł±Y¡"½n± _¬3¨K#£_­K±£D£_­K«ª¡/´y«ª¤3©`±£_«`¤Y¢
¤Y²£_­K¦©ª¤0§ﬁ±©`«°£~¸-§"¤3¢K®q«°£_«ª¤3¢!«ª¡c§C©`¤Y¡]"©°¸-§"¤Y¢K¢KC§C£_ﬁ®Ê£_¤s£_­q¿8ÀÁ0Â>¡£Ł±£_"¡8¢K¤£	¶M"«ª¢q¬
²È±Y«°£_­T²U¨K©¤3¢£_­q±Y©ª¬Y"¶q Ł±y½
Ë_ÌUÍCÎÏKÐ9ÑhÒKÓ ÔyÒÕ3ÖÇ×°ØTÓ°Ù"Ú5×ªÛ~Ü3ÝCÚ3Ú|Ó Ï5Þ
ß
Ú5×`à_ÝCá`ÍC×ÈÓ ÎCÙ"ââ8Þá°áAÐ³ÎCÙCÒ5ÎÛÇÙCÚ5×ªÛÇÜYÝYà>ÒqÙ"â¦Ó Ï3Þ
ã ä

å# !æl

çH;W-Vkq\;\;W3Vﬁ^ONhkT\»èﬃW^_élWW\ê^OHXW-{sRy^OH;WY{R0^ONUVRTSL_^CdOaXV^Oa;dCWkyë	{kMbMaXShRTds^OH;WYkTdCJìkT\»gTkT\
ofWYa;{Ry\;\RyShíTWYè;dCRqLIRT\XbîKaXRT\q^Ca;{ï;H|JMLŁNUVLléRTL[WYLŁ^CRTè;SQNULOH;WYbNQ\^OH;WÃ{sNhbMLOWgqW\K^ONhWYLlRy\Xb
HXRqL¦;dCk0gTW\Æ^Ok-èﬃW^CH;WèXRqLŁNUL¦kTël{Ry\|JÆ\;WéïVkq\XVWYM^CLﬀNQ\êð	ñ
çÃmDWqò íò^CH;W^OHXWdC{sRTS[RqL_
ﬃWYVﬁ^"L¦kyë8ð	ñ
çóRT\XbÆ^OH;WsëAkqdO{a;ShRy^ONhkT\ôkyëWYîKa;NhSQNhè;dCNQaX{õîKaXRy\K^Ca;{õLŁ^CRy^ONUL_^CNhVYRyS#{sWYV"HXRT\;NUVL
è|JöcRTRyímTöfaXíTW\XH;kTSh÷8Ry\bøùNh\;\;Nh\;P³ò#úf\;kT^OH;WYdINh{skqdŁ^"Ry\K^IRTLOW3Vﬁ^éRTL
ûdCLŁ^dOW3RyShNQ÷YWYbè|J
jlNhLOkTíq\XRy\XkﬀRy\XbøùNUV"H;{Ry\X\nò#çH;WJsélWdCW8Ryè;ShWf^CkdCWNhb;W\K^ONQëAJ^OH;Wc{kMbMaXShRTd[kqWYdCRy^OkTd[RTL
^OHXWíTWY\;Wd"R0^CkTdfkTë#^OH;WsünkqdOWY\K^O÷ﬀèﬃk|kqLŁ^CL8ëAkTdf^CH;WsRyShíTWèXdCRsíqW\;WYdCRy^OWYbè|JûXWYShb;LcdCWYLŁ^OdCNhV^OWYb
^OkÃ^CH;WfélWYbMíqWdOWYíTNhkT\nò
WYVW\K^élkTdCP|L
kTëý;V"H;dOk|WYdRy\XbøùNhWYLOè;dOkMV"PHXR5gTWLOH;k0é\^OHXRy^#^OH;NUL
NULRdCWéRyd"bMNh\;íRT\XLCR0^O÷	WYLOﬃWYVNURyShShJNQ\V"H;NhdCRTSVkT\;ëAkTdC{sRTSﬃûXWSUb^CH;WkqdONhWYLNh\-tb;NQ{sW\LŁNhkT\XLYò
çH;Wf{skMbMa;SURyd[íTdCkTa;skTëV"HXNQd"RyS\;W^"L#^OaXdO\XLIkTaM^[^OkﬀèﬃWf^CH;W8RTaM^Okq{kqdOXH;NhLO{'íTdCkTa;skyënbMNhSUR0
^ONhkT\LmqéH;NhV"HNUL#XRTdŁ^kTë³^OH;W8þ!kKWYè;NhaXLíqdOkqa;nm0^CH;W8Vkq\MëAkTdC{RyS;Wß|^OW\LŁNhkT\skyë³^CH;W8G
kTNh\XVYRyd W
íTdCkTaXNh\Ê^_élkbMNh{WY\XLONQkq\XLò

\?^CH;WÊkT^OH;WYdsHXRy\Xbì^OH;W\;kT^ONhkT\?kTë8SQkMVYRyShN`^_J NULRy^^CH;WVkT\VW;^OaXRTSRT\Xb ^CH;WdCWëAkqdOW
{R0^CH;W{R0^CNhVYRyS³èXRqLŁNULIkTëD^CH;W	RTSQíqWè;d"RyNUV8RT;;dCkqRqV"Hs^OkðcaXRy\K^Ca;{ ñ9NQWYShbÊçH;WkqdOJqmKNh\éH;NhV"H
^OHXWdCWYLOa;S`^"LRTèk0gqWRydCWRqVVW3LOLONhè;SQWqò!Z^sNQ{s;ShNQW3LRÆVWYdŁ^"RyNh\bMWíqdOWYWkyëfNh\XbMWYWY\XbMWY\XVWÊ^Ok
kTè_WYVﬁ^"LShkMVR0^CWYbRy^lLOXRTVWShNQPqW8bMNUL_^"Ry\XVWYLYò9çHXNhLlNULIaXLOaXRTSQShJWY\XVkMbMW3bè|J^OH;WcdOW3îqaXNQdCW{sW\K^
^OHR0^RyShíTWYè;d"RTL8^OHXRy^RydCWsLOXRqVWShNhPTWsLŁWYXRyd"R0^CWYbÆ{aXLŁ^Vkq{{aM^OWqòj[a;^ﬀg5RTdONhkTaL	ëAkTdC{a;SUR0
^ONhkT\LkTëf^OH;NULNhb;WYRÆHXR5gTWÊèWYW\êb;NhLCVaXLCLOWYbm#Wqò íò?L_^CdONUVﬁ^SQkMVRTSQNQ^_JTm[ö8RTRTíÄucaXRyShN`^_Jìkqd^CH;W
ýMV"H;ShNhWYbMWYd;dCkTﬃWdO^_JTò?ú8S`^CH;kTaXíTH RyShSlkTëf^OHXW{ RTdOWÊWßM;dCWYLCLŁNh\;íÄ{skqdOWÊkTdsSQW3LOL^OHXWLCRy{sW
;H|JMLŁNUVRTSVkq\q^CW\K^YmD^OH;WdCWSUR0^CNQkq\XLÃèﬃW^_élWW\ô^CH;WYLOWsëAkTdC{a;SUR0^CNQkq\XLÃNULANh\ìLŁkq{WVYRTLOWYL8ë>Ryd
ëAdCkT{èWYNQ\;íôVShWYRTdYò!Z]\?Rqb;bMNQ^ONhkT\ì^CH;WÊRT\XRyShJMLŁNULﬀkTë^OH;WÊSQkMVYRyShN`^_J Vkq\XbMNQ^ONhkT\ìNh\RyShíTWYè;dCRTNhV
îKaXRy\K^Ca;{ ^CH;WkqdOJ!NUL	ëAa;dO^OH;WYdVkq{s;SQNUVRy^OW3bÆLONQ\VWky^CH;WdﬀRqLOLOa;{sM^CNQkq\XLÃSQNhPTWVYRyaXLCRyShNQ^_J-kTd
dCWSUR0^ONhg|NhLŁ^ONUVÃVk0g0RydCNURy\XVW8Nh{ﬃkTdO^f{skTdCW	yShk|VYRyS
LŁ^OdCaXV^Oa;dCWÃNQ\K^Ok^CH;WÃ^OH;WYkTdCJTò
Z]\»^OH;NULdCWﬃkTdO^é[W!LOH;kTdO^OShJ?;dCWYLOW\K^s^OHXW!Nhb;WYRôkyë	^OH;WÄ{kMbMaXShRTdL_^CdOaXV^Oa;dCWëAkTds^CH;W
H;NhíTH;WYd8NhdCRqLŁkqdOks{skMbMWYLfíTW\XWd"R0^ONh\;í^OHXWﬀþ-k|Wè;NhaXLfíqdOkqa;nòZ^	Ry;ﬃWYRTdCLl^CHXR0^fNh\^OH;WLŁW^Ł
^ONh\;íÆkyë8RÄV"HXNQd"RySI^OH;WYkTdCJÆNh\|g5RTdONURy\K^aX\XbMWd^CdCRT\XL_ëAkqdO{Ry^ONhkT\XL¦íqW\;WYdCRy^OW3b èKJô^CH;WH;NhíTHXWd
8Nhd"RTLOkTdCkÊ{skMbMWYL¦^OH;W\RyNhgTWsSQkMVYRyShN`^_JôVkT\bMN`^CNQkq\ìVRy\X\;ky^ﬀèﬃWRyX;SQNhWYbÆ^Ck^OH;NULLON`^CaXR0^CNQkq\nm
LONQ{s;ShJêèﬃWYVYRyaXLOWÄLOXRTVWShNQPqW-LŁWYXRyd"R0^CWYb RyShíTWYè;dCRqLbMk?\;kT^\;W3VWYLCLCRydCNQShJVkq{s{aM^CWTò çH;W
;H|JMLŁNUVRTS#NQ\K^CWdC;dOW^CRy^ONhkT\ kyë^OHXNhLﬀLONQ^OaXRy^ONhkT\ìNUL¦\;ky^Ry\ WYRqLŁJÄ^CRTLOP³òøôWRydCíTaXW^CHXR0^kT\;W
NULlëAkTd"VWYb^OkRqbMkT;^WYN`^CH;WdcR{skMbMNQûXWYb\;kT^ONhkT\kyë#LŁRTVWYSQNhPTWÃLOWXRTdCRy^ONhkT\kqddOWYíqRTdCbéHXR0^
élWVYRyShSf{aXS`^CNQShkMVRyShNh÷WYb»RyShíTWYè;d"RTLYmINÇò WqòRyShíTWèXdCRqLéNQ^OHùShkMVRTSQNh÷YRy^ONhkT\Nh\ùbMNﬃWYdOWY\q^3mbMNhLŁ
Vkq\;\;W3Vﬁ^OW3bdOWYíTNhkT\XLfkyëLŁRTVW^ONh{sWRTLf^OH;WëAa;\Xb;RT{WY\K^CRyS/è;a;NhShb;NQ\;íÊè;Shk|V"PMLkTë
^OH;W^OH;WYkTdCJTò
øùH;NhSQW^OH;WûXd"L_^cLOkTShaM^CNQkq\!Ry;ﬃWYRTdCLf^OkèﬃWd"R0^CH;Wd	RTbH;kMVRT\Xb{R0^"V"H;WYb_aL_^c^Ok^CH;WíqW
kT{sW^OdCNhVYRyS
LŁNQ^OaXRy^ONhkT\ R0^ÃHXRy\bm³^OH;WRT\XLORy^O÷éN`^CHÆ{a;SQ^ONhSQkMVRTSQNh÷W3bÄRTSQíqWè;d"RTLcHXRTLÃRT\;ky^CH;Wd
Nh{ﬃkTdO^CRT\K^	bMd"R5éèXRTV"P³òfçH;WL_^"R0^CWYL	RTLCLŁkMVNUR0^CWYbÊ^Ok^OH;W{aXS`^CNQShkMVRyShNh÷WYbÄRyShíTWèXdCRqLfRydCWﬀ\;k
ShkT\;íqWdë>RTN`^CHMëAa;S#L_^"R0^CWYLYòøùHXR0^cûXdCLŁ^	RT;ﬃWYRydCWYbÊ^CkèﬃWRs^CWYV"H;\;NUVRTS9b;W^CRTNQSD^Oa;dC\;W3b-kTaM^c^Ok
èﬃWVSQkKLŁWYSQJ-Vkq\;\;W3Vﬁ^OW3b^OkÊ^OHXWg|NhkTSUR0^ONhkT\-kTëIShk|VYRyShN`^_JqmLŁNh\XVW^OH;WsR0^O^OWY{;^	^CkdCWYLŁ^OkqdOW¦^CH;W
ë>RyNQ^OH;ëAa;SQ\XWYLCLfkyë9^OHXWL_^"R0^CWYLè|JdOW3L_^CdONUVﬁ^CNQ\;í^CH;WRyShíTWYè;d"RShWYRqb;L^CkRLŁNQ^OaR0^ONhkT\éH;WYdOWÃ^CH;W
Shk|VYRyShN`^_J;dCkTè;ShW{ NhLI\;kﬀShkT\;íqWd#;dCWYLOW\K^Yò
çH;NUL{R5JRTShLOkﬀLOa;;ﬃkTdO^^OH;W8éNhbMW3LŁXdOW3RTbèWYSQNhWë
^OHR0^cRTSQS9;H|JMLŁNUVRTSQShJqLŁWY\XLŁNhè;ShWLŁ^CRy^OWYLcRydCW¦ë>RyNQ^OH;ëAa;S9LŁ^CRy^OW3LòfjlaM^	WNQ^OH;WYd8éR5JkT\XWNULfShWëÈ^
éNQ^OH-R;a;÷÷YSQNh\;íy\XkT\MSQkMVYRyS
;NUVﬁ^Ca;dCW	kTë/^CH;NULfLŁNQ^OaR0^ONhkT\Dò9øôW¦H;kqWÃ^CHXR0^^OHXW¦NQ\|gTW3L_^CNQíKR0
^ONhkT\ÊkyëDShkMVRTSQNh÷YRy^ONhkT\;dCkTﬃWdO^ONhWYLlLOH;WYb;Ll\;WYéShNQíqHq^kT\^OH;WÃNh\K^OWdC;dCW^"R0^ONhkT\kyën^CH;WcShkMVRTSQNQ^_J
Vkq\XbMNQ^ONhkT\kyë9^OH;WﬀRTSQíqWè;d"RyNUV8RT;;dCkqRqV"H^OkîKaXRT\K^Oa;{ïûWSUb^CH;WkqdOJqò
t
çH;NULÃdOWYkqdŁ^ÃNhL	kqdOíKRy\;Nh÷W3b!RTLcëAkTShShk0éfLcZ]\Ä^CH;Ws\;Wß|^ﬀLŁW3Vﬁ^CNQkq\ÆélWèXdONhWXJ-dCWg|NhWé ^CH;W
RyShíTWYè;d"RyNUV¦Ry;;dCkqRqV"H^Ok-ð	ñ9çÃmﬃ{skMbMa;SURydf^CH;WkqdOJ-RT\Xb^OHXW¦þÄý-;dOkqWYdŁ^_Jqò8øôW;dCWYLOW\K^
^OHXW{skMbMWS
kTë[RÊV"HXNQd"RyS
Vkq\MëAkTdC{RyS9\;W^¦Ry\XbÆbMNULOVaXLOLc^CH;WNUbMWY\q^CN`ûﬃVR0^CNQkq\ÄkTë^OH;WbMNhSUR0^ONhkT\
íTdCkTaXRqLl^OH;W¦{skMbMa;SURydfíqdOkqa;kTë/^CH;W¦^CH;WkqdOJNh\-LŁW3Vﬁ^CNQkq\xXò#Z]\-LŁW3Vﬁ^ONhkT\^OHXNhLcRy\XLCR0^C÷	NUL
íTWY\;Wd"RyShNh÷WYb^Ck^CH;WÃH;NhíTH;WYd[{skMbMWYLlkTën^OH;WcNQd"RTLOkTdCkRyShíTWYè;d"R¦NQ\Ê^OHXW	VkT{sXRTV^líqWkq{W^OdCNhV
LOW^Ł^CNQ\Xí¦kyëﬃ^OH;Wa;\XN`^[VNQd"VShWTò9øôWfLŁH;k0é^OHXRy^#^OH;W8aXLŁaRySMShk|VYRyShN`^_JVkq\XbMNQ^ONhkT\NhL#g|NhkTSUR0^CWYbsRy\Xb
bMNULOVaXLCLn^CH;Wl^_é[k	RySQ^OWdC\XRy^ONhgTW[LOkTShaM^CNQkq\XLò/øÆWlW\bﬀ^CH;NhL
RTdŁ^CNhVSQW[èKJﬀVkT\;\XWYVﬁ^CNQ\Xí8^CH;W[ShkMVRTSQNQ^_J
;dCkTè;ShW{ ^Ok^OH;W¦\XkT\MÇë>RyNQ^OHMëAaXSQSh\;WYLCLkTëD^OHXWﬀL_^"R0^OW3LkT\Ê^OHXW¦{a;SQ^ONhSQkMVYRyShNQ÷YWYbRyShíTWèXdCRqLò
 ﬀ
ﬁﬃﬂå#ﬀ  &( ﬀ "!  !æ-¦å$#9åæl#æå#
Z]\ê^OH;NULLŁW3Vﬁ^CNQkq\êélWé[kqa;ShbSQNhPTW^CkôdCW{sNh\Xb^OH;WdCWYRTb;Wdskyëc^OH;WèXRqLŁNUVbMWûX\XN`^CNQkq\XLRy\Xb
LŁ^OdCaXVﬁ^Ca;dOWkyë#^OHXWRyShíTWYè;d"RyNUV¦Ry;;dCkqRqV"H^OkîKaXRT\q^Ca;{ ûXWSUb^CH;WkqdOJ&%0òcøÆW;dOW3LŁWY\K^8è;dCNQWXJ
^OHXWVkT\;\;W3Vﬁ^CNQkq\!èW^_é[WYW\Ä^OH;W{sk|b;a;ShRTd8^CH;WkqdOJkTëIgTkq\ÄofWYa;{Ry\;\ôRyShíTWèXdCRqL8bMWYgTWShkTﬃWYb
{RyNh\;ShJè|Jþìò8ç9RyPTW3LORTP|N	RT\Xb RTSQíqWè;d"RyNUV-ûWSUb^CH;WkqdOJíqNQgqW\ èKJ ^CH;W'Ãa;èﬃky]þ!RydO^ONh\M
ýMV"H|éNh\;íTWYd(¦þÄýVkT\XbMNQ^ONhkT\Dò
)+*-, .0/2143658791;:ﬃ<36=->?3A@ﬃ@B<C936>D/FE&CHGJI.
çH;W¦èXRqLŁNUV	W\K^ONQ^ONhWYL8NQ\^CH;WﬀRyShíTWYè;dCRTNhVÃRT;;dCkqRTV"HLK	RTdOWNMNORTSQíqWè;d"RTLQP*kTdgqkT\ofWYa;{Ry\;\
RyShíTWYè;d"RTL9R RT\Xb!LŁ^CRy^OWYL2SN~ò WTò	ShNQ\;W3Ryd3mﬃkqLONQ^ONhgTWTm³\;kqdO{RTSQNh÷W3bëAa;\XVﬁ^CNQkq\XRySULckT\-^CH;WRTSQíqW
è;d"RTLUT0ò¦çH;WYLOWRTSQíqWè;d"RTLcRydCWRqLOLOkMVNUR0^OW3b^OkLŁRTVW^ONh{sWdCWíTNhkT\LWVméH;NhV"HÄSQkMVRTSQNh÷W3Lf^CH;W
RyShíTWYè;d"RTL	Ry\XbÄW\XRTè;SQW3L¦RXHKJMLONhVYRyS
Nh\q^CWdC;dCW^CRy^ONhkT\ÆNQ\Æ^OWYdO{LÃkyëlkTèXLOWdCg0Ryè;ShWYLYòö8Wa;dCNhLŁ^ONQ
VRTSQShJTmy^OH;WfRTSQíqWè;d"RXRYZV[VkT\K^"RyNh\XL9^OH;WèﬃkTaX\XbMWYbûXWYShbXL9\]_^`#Ry\b\`Oa(^`9éNQ^OH^èﬃWNh\;íﬀR
^OW3L_^lëAa;\XV^ONhkT\éN`^CHLOa;;ﬃkTdO^NQ\bV éN`^CH^CH;W	VkT\XLOWYîKa;WY\XVWc^OHR0^{a;SQ^ONh;ShNhVYR0^ONhkT\Êkyë/ûXWSUb;L
NULé[WYSQSDb;WûX\;W3bòöfWY\XVWÃ^CH;WÃëAkTShShk0éNQ\;í{Ry;XNQ\;ísNULkyë/ëAa;\Xb;RT{sW\K^CRTSnNQ\K^CWdCWYLŁ^
VdcfeFRgZV[
éNQ^OHhV èWYNQ\;íêkTﬃW\nmèﬃkTaX\XbMWYbdOWYíTNhkT\XLkTëﬀþ-NQ\XPTk0éfLOPKNcLŁXRqVW^ONh{Wji ò çH;WÆVYRyaXLCRyS
Vkq{s;SQWY{sW\K^kyëÃRìLŁXRqVW^ONh{WdCWíqNQkq\?VNULs^CH;WÄLOW^kyë¦RyShSfﬃkTNh\q^"Ls^OHR0^RydCW-LŁRTVWYSQNhPTW
LOWXRTdCRy^OWYbìëAdOkq{kVRy\XbNhLsbMWY\;ky^CWYb?è|JlV[mÇòçH;WVkT{s{aM^CRT\q^	R?mkyëÃRy\»RyShíTWèXdCRR
NUL	b;WûX\;W3bÄRqLf^CH;WLŁW^	kTë[RyShS
WShW{sW\K^CL8^OHR0^ﬀVkq{{aM^OWéNQ^OHÆRTSQS
kT^OH;WYdcWYSQWY{WY\K^CL	kyë^CH;W
RyShíTWYè;d"Ron5òçH;WÃèXRqLŁNUVÃRTLCLŁa;{sM^CNQkq\XLlkyë/^OH;W¦RyShíTWYè;d"RyNUVcRT;;dCkqRTV"HÊVRy\ÊèWﬀLOa;{s{RydCNQ÷YWYbÊRTL
ëAkTShShk0éfLqpr
s
Z_LOky^CkT\|JtuV
Fﬃv
V
Bw
RY_V
F

v
RY_V


çHXNhLVkT\bMN`^CNQkq\?bMWû\;WYL^OH;WÊRyShíTWèXdCRTNhVLŁ^OdCaXVﬁ^Ca;dCWkyëfR-\;W^kT\xRYZVyZﬁò!úf\a;\M
èﬃkTaX\XbMWYbêdCWíTNhkT\{sR5JìRTShLOkÄèﬃW^CRyPqW\?Nh\K^Ok RTVYVkTaX\q^3mILONQ\XVW^CH;WNQ\Xb;aXVﬁ^CNQgqWShNh{NQ^
kTë
RLOWYîKa;WY\XVWÃkTë9{skT\Xky^Okq\;kTaLŁShJWßMXRT\XbMNh\;íXmXèkqa;\XbMW3bÊdCWíqNQkq\XLlWßMNUL_^"LòIçHXW¦gTkT\
z{r|~}]u-}B}_88-]}_Łb|(68}_}(8(_U(u|DŁ~8}_Łu{L_8 U
t&|~} 8_ŁŁ8 ¡¢£|~( _Ł|~¤ ¥~¦§£¥¨~§r¥~¥
©U{r|~};(9Zª~6|8|~8Ł88X`ŁŁa¢}_|8-8 W (B|~«]8¬2ﬃŁ~8}Z|~ 
­®'¯°]±²B³´D®9µD¶ ·b¸¹0ºﬃ°]±²B³¼»½A¹x·b¹6½¾a½¿ºﬃ®+À
§
°]±²B³
Łf(A(8t|Ł£o|~ 8 W|~¢£8}ZU(|~}_
|~ﬃ(9ÁŁŁo8};_¢r8
²

ÂU{r|~}]X Ł_8(_Ł|~W|&}_Ł|~`|~}_¬XÃU_Ł|~|&(uU¡Ł|~¬`|DÄ]{¿(- ¨
x
o8Wa;{RT\;\»RTSQíqWè;d"RÅRY(iÆRTLCLŁkMVNUR0^CWYb ^Ckôþ!NQ\;Pqk0éfLŁP|NLŁRTVW^ONh{sWÊNULsVRyShShWYbì^CH;W
ÇoÈÉaÊUË£ÈË£È ÇaÌÊÍqË
ò
s
üDkMVRyShNQ^_JfuV
FÎ
V

m
w Ï
RY_V
F
~Ð_RY_V

ZÑ;Òù
çHXNhLNh\?^OHXWûXd"LŁ^;SURTVWWY\XRyè;ShWYLVkq{sXR0^CNQè;NhShN`^_JìkTëfkTèXLOWdCg0Ryè;ShWYL{sWYRTLOa;dCWYbìRy^sR
LOXRqVWShNhPTW¦bMNUL_^"Ry\XVWTò
slÓ
RTaXLCRyShN`^_Jt#ñ;kqdfRy\|Jë>Ry{sNhSQJÊkyë9dOWYíTNhkT\XL2V y éNQ^OHÔZÕ
y
V y 
m
Ò×ÖMmMkq\;WÃHXRTL
RY_Ø
y
V	y_9ÒJRYiÆÙ
çHXNhLVkT\XbMNQ^ONhkT\»L_^"R0^CWYL^OHXRy^^CH;W-îKaXRy\K^ONQ^ONhWYLbMW3LOVdONhè;Nh\;íÄ^CH;WLŁJMLŁ^OW{ XdOkqXRyíKR0^OW
VYRyaXLCRyShShJRT\Xb^OH;WYNQd[g0RySha;WYL[R0^lRT\|JNh\;N`^CNhRTSX^CNQ{sWc{kq{sW\K^[bMW^OWdC{sNQ\XWf^OHXW8g0RySha;WYL[R0^
RT\|Jky^CH;Wd^CNQ{sWTò
slÓ
k0g0RTdONURy\XVWoçH;WYdOW#NULnRdCW;dCWYLOW\K^CRy^ONhkT\	kyë|^OHXWILŁJ|{s{sW^CdOJcíTdCkTa;ﬃÚÅAWqò íò/G
kTNh\XVYRyd W
íqdOkqa;nm;VkT\MëAkqdO{RyS³íqdOkqa;D[éN`^CH-RyaM^CkT{skTdC;H;NULŁ{L+Û]ÜkT\Ê^OHXW¦\;W^8LOaXV"HÊ^OHXRy^
ÝDÞß
ÚàoÛ]Ü&áRâ_V¤U9Ò'Rg
Þ
V¤tÙ
ofkT^OW8^OHXRy^I^OHXWYLOW	VkT\XbMNQ^ONhkT\LkyëD^OH;W	RyShíTWèXdCRTNhVRT;;dCkqRTV"HNh\VkT\K^Od"RTLŁ^^Ok^OH;W	øùNhíTHK^O{Ry\
R0ßMNhkT{L#{sW\K^CNQkq\\XWNQ^OH;WYd[R¦g0RTVa;a;{'gTW3Vﬁ^Okqd#\;kTd[RﬀöfNhSQèﬃWdO^[LOXRTVWTò
çH;W8ö8NQShèWYdŁ^LŁRTVWNUL
dCWYVkq\XLŁ^OdCaXVﬁ^CWYb¦ëAdCkT{ ^CH;WfRyShíTWYè;d"R8Ry\bRÃLŁ^CR0^CWkT\ﬀ^CH;NULRyShíTWYè;dCR8g|NhRc^OHXW[ë>RT{skTaXLz	WYS`ë>RT\Xb|
o8RTNQ{RTdOPK_ý|WíKRySA~zÃocýLVkq\XL_^CdOaVﬁ^ONhkT\Dò
ãW^3mníTWY\;Wd"RyShShJÊkq\;WWß|^OW\b;L	ëAkTd	;H|JMLŁNUVRTS9dCWYRqLŁkq\XL^CH;Ws;a;dCWShJ!RyShíTWYè;dCRTNhVRTLCLŁa;{sM^CNQkq\XL
Ryèﬃk0gTW	è|JÊRT\RT\XRyShJK^ONUVÃL_^"Ryè;NhSQNQ^_JÊVkT\Xb;N`^CNQkq\nmMN~ò WTòlRsLŁkTVYRyShSQW3bÊLOW3Vﬁ^CdOa;{ Vkq\XbMNQ^ONhkT\nò#Z^8NUL
RTLCLOa;{sWYb^OHXRy^^OHXWdCWWßMNhLŁ^CL[R¦LŁkTVYRyShSQW3bRydO^ONUVShWfdOWY;dCWYLOW\K^CRy^ONhkT\nm0NÇò Wqò#RÃ\;kT\M]bMWYíTW\XWd"R0^OW
dCW;dCWYLOW\K^CRy^ONhkT\äkyë^CH;WcRTSQíqWè;d"RRg_V¤#kT\ÊRﬀöfNhSQèﬃWdO^lLOXRqVWTmqéN`^CHRy\Nh{s;ShW{sW\K^CRy^ONhkT\
kyë/^OH;WﬀRTaM^Okq{skTdC;H;NULŁ{åÛ
Ü
è|JÊVkT\K^ONh\|a;kTaL[aX\;N`^"RydCJkTﬃWd"R0^CkTd"L
æuç`
Þ
ä9èWæuç;
Þ

O
Òéä9Û]Ü&èW-~Ù
çH;W¦LŁ^CRyèXNQShN`^_JÊkyë/^OH;WÃ^CH;WkqdOJNUL\;k0é íTaXRTdCRT\K^OWW3bè|J^CH;W
s
ýMW3Vﬁ^OdCa;{ VkT\Xb;N`^CNQkq\;	çHXWsLOﬃWYVﬁ^CdOaX{ kyëI^CH;WsíTWY\;Wd"R0^CkTdﬃêë!kTë^OHXW^CdCRT\XLOShRy^ONhkT\XL
æuç`
Þoì
lNhLVkT\K^CRTNQ\;W3bNh\^OH;WﬀVSQkKLŁW3bëAkqdOéRyd"bShNhíTHK^fVkT\XW í[îò
ñ;aXdŁ^CH;WdC{skTdCW¦^OH;W;H|JMLŁNUVRTS/g0RqVa;a;{ WY\K^OWd"L8^OH;NULcRT;;dCkqRqV"H-èKJ^CH;WsRTLCLŁa;{sM^CNQkq\!kyë#^CH;W
WßMNUL_^CW\XVWskyëRLŁ^CRy^OWkq\Ä^CH;W\;W^ﬀéHXNhV"H NUL¦NQ\|g0RydCNURy\K^	aX\XbMWdﬀ^OH;WLOJ|{{sW^OdCJ!íTdCkTa;jÚò
8NUR^OHXWzÃocýK]Vkq\XLŁ^OdCaXVﬁ^CNQkq\Rsg0RqVa;a;{ dOWY;dCWYLOW\K^CRy^ONhkT\nmMNÇò Wqò[RsXRTdŁ^CNhVSQW¦dCWXdOW3LŁWY\q^"R0^CNQkq\
Vkq\K^CRyNh\;Nh\;íRÊgqWYV^OkTd¦LŁ^CRy^OWNh\Kg0RTdONURy\K^Ãa;\XbMWYdÃ^OH;Wa;\XN`^"RydCJ!dOWY;dCWYLOW\K^CRy^ONhkT\ÄkTëI^CH;WLŁJ|{
{sW^CdOJíqdOkqa;VRy\èﬃWﬀVkT\L_^CdOaXV^OW3bò
øôW¦é[kqa;ShbShNQPqW	^OkRTbXb^CH;W¦ëAkqSQShk0éNQ\Xísb;WûX\;NQ^ONhkT\L^OHXRy^féNQShSDèﬃWYVkT{sW¦aXLOWëAa;SDShRy^OWd8kT\NQ\
^OHXWÃ^OWß|^
Ï
tTtÑZ
ú L_^"R0^CW	NULVRTSQShWYbë>RyNQ^OH;ëAa;SnNQë9Ry\bkq\;SQJN`ëANulN`^fNULL_^CdONUVﬁ^CSQJﬃkqLONQ^ONhgTWÃkT\Ê^OH;W~VShkqLOa;dOWÃkTë
^OHXWVkq\|gTWßVkT\;WÃkTë9ﬃkqLON`^CNQgqWÃWShW{sW\K^CLkTë/^CH;WﬀúfShíTWYè;d"R;ò
Ý
è
ß
PNîlrSBèW+ï»

ú gTW3Vﬁ^CkTdNð ñ+ò ßó NULfVRTSQShWYbLOWXRTdCRy^ONh\;íN
Ý è ß Pôoèð ñ+òuÒù
w
èõÒLÙ
çH;WÃgTW3Vﬁ^CkTddCW;dCWYLOW\K^CRy^ONhkT\Êkyë9Rë>RTN`^CHMëAa;S/LŁ^CRy^OWÃNULfLŁWYXRyd"R0^CNQ\XíRT\Xbg|NUVW¦gqWd"LORXò
z	NhgTW\ RÔMNO"]RyShíTWYè;d"RöPmkT\XWÊNULRyèXSQW^OkìVkT\XLŁ^OdCaXVﬁ^RÆgTkq\»o8Wa;{Ry\X\ RTSQíqWè;d"RÅR%è|J
^CRTP|NQ\;í^CH;WﬀbMkTaXè;SQW¦VkT{s{aM^"Ry\K^
R÷Òø-P¤
m

m
Ò¤oP
m m
Ù
)+*() ùâCúBûﬃ583A<?.j/B1;C9<&üý3AþﬃúFE/214ß×ù @ﬃ<C9@	1;<E£ü
Ó
kT\LŁNUbMWdÃRgqkT\Äo8Wa;{RT\;\ÆRTSQíqWè;d"RNR Nh\ÆLŁ^CRT\Xb;RTdCbëAkqdO{ éH;NUV"HÄ{sW3Ry\XLc^OHR0^R RTV^CL
kT\ìR-ö8NQShèWYdŁ^LOXRqVW ó éN`^CH?R-VJMVShNUVRy\Xb LOWXRTdCRy^ONh\;ígTWYV^OkqdÅð òòÊçH;WY\?bMa;Ws^Ok^CH;W
ë>Ry{skqaXL8ç/kT{sNQ^CR0]ç9RyPTW3LORTP|N`]çH;WkqdOWY{8kq\;WVRT\ÄRTLCLOk|VNhRy^OWﬀRaX\;NhîKa;W
É
	&È ËrÍ_Í&ÍqÌ
Ð;léNQ^OH^CH;WÃ^Oa;XSQWR4Ðð ò-ﬁò
R4Ðð ò-e÷Ð
øùNQ^OHïèﬃWNh\;íRLOWSQë
Rqb_kTNh\K^YmMﬃkqLON`^CNQgqW¦kTﬃWd"R0^OkqdRy\XbﬀôRsaXLOaXRTSQShJRy\K^CNQa;\XN`^"RydCJVkq\r_aM
íqRy^ONhkT\nò#çH;WÃkqWYdCRy^OkTd"Lﬁ RT\XbôHXR5gTWc^OHXWÃëAkTShSQk0éNh\;ís;dCkTﬃWdO^ONhWYL
¿ð ò Ò ð òﬂuð ò9Òøð ò
Rﬃ Ò R
m

y 
R!#"
y$
Ò R

y$
R
m
#"
y 
Ò R
m
Ð&%
ß('
Ù Łr

y 
bMWûX\;W3LRy\kq\;WXRyd"Ry{sW^OWd
a;\XN`^"RydCJíqdOkqa;kq\NR mT^CH;Wf{skMbMa;SURydíqdOkqa;séH;NUV"H{sRTXL
^OHXWcgqkT\ofWYa;{Ry\;\RyShíTWYè;dCRBR Ry\XbN`^"L[VkT{s{aM^"Ry\K^R?m³kq\K^OkﬀNQ^CLOWSQë_mMéH;NhSQW8^OH;WÃçDkq{sN`^"R0
Vkq\r_a;íKR0^ONhkT\) {RyXLﬀ^OH;WRTSQíqWè;d"RkT\K^Ok-NQ^CLVkq{s{aM^"Ry\K^Yò-ý|Nh\XVW^CH;WXdOW3LŁWY\q^ﬀélkTdCPÄNUL
LOkTShWShJﬀbMWYbMNUVRy^OW3bﬀ^Ckc^CH;WíTWYkT{sW^CdONUVRTSqNh\K^OWYdO;dCW^"R0^CNQkq\kTë*
y 
é[WéNhSQSM\Xky^#NQ\|gqWYLŁ^ONhíqR0^CWI^CH;W
;dCkTﬃWdO^ONhWYLDkyëM^OHXWlç/kT{sNQ^CR0]Vkq\r_a;íKR0^ONhkT\+RT\KJ	ëAa;dO^OHXWd3ò9ý|k8^Ok	;aM^
N`^9NQ\LŁH;kqdŁ^/^OWYdO{LYmY^CH;W
{RyNh\dOW3LŁa;SQ^8NUL^OHR0^8íqNQgqW\-RgTkq\o8Wa;{RT\;\!RyShíTWYè;dCRNh\!L_^"Ry\XbXRyd"bëAkqdO{ kT\;WNhLfRTè;ShW¦^Ok
NUbMW\K^ONQëAJ!Ry\ÆRyaM^CkT{skTdC;H;NULŁ{ íTdCkTaX,
y 
kq\!^OHXNhL	RyShíTWYè;dCRXò8Z]\Ä^OH;WsVkq\q^CWß|^ckTëIRyShíTWYè;dCRTNhV
ûXWYShb?^OH;WYkTdCJÆ^CH;WîqaXWYLŁ^ONhkT\\R0^OaXdCRTSQShJôRTdONULOWYLN`ëf^CH;WdCWNhLRÄXHKJMLONhVYRySlNQ\K^CWdC;dOW^CRy^ONhkT\?kTë
^OHXNhL	{R0^CH;W{R0^CNhVYRyS#LŁ^OdCaXVﬁ^Ca;dOWNh\Ä^CWdC{sL	kTë[LŁJ|{s{sW^CdOJ-kqWYdCRy^ONhkT\XL
Ï
ÑÇòú ûdCLŁ^	RydO^ONURyS
dCWYLOa;S`^	NQ\Ä^OH;NULÃbMNhdOW3Vﬁ^ONhkT\ÄélRqLcbMWYdONhgTW3b-è|J-j[NULOkTíT\Ry\;kRT\Xb-øùNUV"H;{Ry\;\
Ï
wrÑÇò¦çH;WYJ-é[WYdOW
RyèXSQWÃ^CkLŁHXk0é ^CHXR0^8aX\XbMWdcVWdO^CRTNQ\-VNQd"Va;{LŁ^CRT\XVW3L.-	^CH;Wﬀ{skMbMa;SURyd8LŁ^OdCaXVﬁ^Ca;dCWﬀkyë9^OH;WgTkT\
ofWYa;{Ry\;\»RyShíTWYè;dCR!kyë8øùNhíTHK^O{RT\?ûXWYShb;L
F0/
ShkMVRTSQNh÷W3bìNQ\ê^OHXW0>SQWëÈ^skqddCNhíTHK^Ł8]élWYbMíqWkTë
þ-Nh\;PTk0éfLOP|NDLOXRTVW^ONh{sW[i VRT\-dOkqa;íTHXSQJèWNhb;W\K^ONQûXWYb!éN`^CH-^OH;WünkqdOWY\q^C÷ﬀèﬃkKkKL_^cNQ\-^CH;W
r]bMNhdOW3Vﬁ^CNQkq\ÊRy\b^CH;W
Ó
GIç kTﬃWd"R0^CkTd

y$
Ò 1243Ô-c8trä5%--
 Ò 16
F
ç
87:9<;>=uÙ Çto
?{r|~}]X ZŁŁ8 ¡¢o|~( _Ł|~ﬃ_86~  ¥¨§¥~¥U
@A
86 LŁ¤ BU |~}]uŁ898¡¢£|~_ (Ł|~W|&(Ł¢o|~Ł-
ËDCFEö±$G0³·®±$G0³µ µ
§
®
Ł`(uŁ~-}ZQ|IHŁ~(¬2KJ-Ł ]Ł|-ŁML-8 ﬃŁB(6`8 ~
GF¶ ·b¸.NºPO »FN|ËRQö» NSC» À

w
ýK^"RydO^ONh\;í¦éN`^CHR¦gTkq\ofWaX{sRT\;\RyShíTWYè;d"R	RT\XbsRﬀLŁ^CR0^CWkT\NQ^Ym|Ry\;kT^OH;WYdL_^CWNh\s^OH;NULWY\K^OWdO
;dCNhLOWféRTL^OkdCWYRTSQNh÷W^CHXR0^RLOJ|{{sW^OdCJkqWYdCRy^ONhkT\è|JR¦kT\;WÇRyd"Ry{sW^CWdIRTaM^Okq{kqdOXH;NhLO{
íTdCkTaX-kT\^OHXWgqkT\!ofWYa;{Ry\;\ÆRyShíTWèXdCRVkTa;SUb-èﬃWdCWNhb;W\K^ONQûXWYbÄRTL^CH;W
ITVUDWLÌ
{skMbMa;SURyd
LŁ^OdCaXVﬁ^Ca;dOW8WYLCLŁWY\q^CNhRTSQShJsè|JsLOH;k0éNh\;í¦^CHXR0^[^OH;WÃL_^"R0^CWfëAa;SQûXShShL[^OHXWﬃÃa;èﬃky]þ!RydO^ONh\M_ýMV"H|éNQ\XíTWd
¦þÆý¦Vkq\XbMNQ^ONhkT\ìëAkqd¦^OHXNhLRyaM^CkT{skTdC;H;NULO{ íTdCkTaX
Ï
ty£ÑÇò!ö8W\XVWTm9^OHXW¦þÄý VkT\XbMNQ^ONhkT\
élkTdCP|LÃRqLﬀRYXŁH;Nh\;íqWèW^_é[WYW\ô^OHXW{sk|b;a;ShRTdﬀíTdCkTaXôRT\XbÆ^OH;WLOJ|{s{W^OdCJÄíqdOkqa;ÆkTë[^CH;W
^OHXWkTdCJTòçH;WÅ¦þÆýÆVkT\Xb;N`^CNQkq\ìNhLRíTW\XWd"RyShNQ÷3R0^ONhkT\ôkyë^CH;WV"HXRTdCRqVﬁ^OWYdONh÷YRy^ONhkT\Ækyë8z	NQèXèXL
WYîKa;NhShNQè;dCNha;{ LŁ^CR0^CWYL	ëAkqdÃLOJML_^CW{LÃéNQ^OH NQ\;ûX\;NQ^OWbMWíqdOWYWYL	kyë[ëAdOWYWYbMkq{
Ï
r[ZMmDt;r~ÑÇòz	NhgTWY\ôR
gTkq\?ofWYa;{Ry\;\»RyShíTWèXdCRR Ry\Xb?RÆkT\XWXRyd"Ry{sW^CWdRTaM^Okq{skTdC;H;NULŁ{íTdCkTa;×]\  Ð^% ß_' 
RTV^ONh\;íkT\!^CH;NUL	RTSQíqWè;d"R;mRL_^"R0^CW[S NULÃR#\|¦þÄýÆL_^"R0^CWëAkqd:` ßa' m[Náì^CH;WëAkqSQShk0éNh\;íÊNUL
^OdCa;Wa
SB(èP\ y b c¤-XÒ SBc[èﬃ Ý èNÐ8c ß R4Ù ~xa
Zëf^CH;NhLsVkT\XbMNQ^ONhkT\êH;kTSUb;LëAkTd `øÒrRy\Xb'SóNhLë>RTN`^CHMëAa;SfRy\bì\;kTdC{RySlkT\0R m^OHXW\?^CH;W
Rya;^OkT{skqdO;HXNhLO{ïíTdCkTa;(\[NhLl^CH;W¦a;\;NUîKa;W¦{sk|b;a;ShRTdíTdCkTa;kyë+áR4Ð-SX
Ï
tqtÑò
çH;NULfVkq\;\;W3Vﬁ^ONhkT\HXRqL{RyNh\;SQJÊèWYW\!LŁ^OaXb;NQW3bNQ\^OHXWLŁW^Ł^CNQ\;íkTë/^CH;WRTSQíqWè;d"RyNUVcRT;;dCkqRqV"H
^Ok^_élk-bMNh{WY\XLONQkq\XRySIV"HXNQd"RySVkT\MëAkqdO{RyS
ûWSUbô^OH;WYkTdCJTmDNÇò WTòÊV"HXNQd"RySVkT\MëAkqdO{RyS#\XW^CLYòøôW
éNhSQSDVkT{sWÃèXRTV"Ps^Cks^OH;NULﬃkTNh\K^fNQ\LŁW3Vﬁ^CNQkq\xXò xXò
e
$ï-å#ﬀ$'Tågf ﬀih kj
Z]\ ^CH;W?ëAkqSQShk0éNQ\Xí LŁW3Vﬁ^CNQkq\ é[WêNQ\K^CdOkMbMaXVWì^_élk bMNh{sW\XLONQkq\XRySVkq\MëAkTdC{RySﬀûWSUb ^OH;WYkTdCJ
(Mmlmn

Nh\?^CH;WíTWYkT{sW^CdONUVLOW^O^ONh\;íÆkTë	RôVkq{RTVﬁ^;NUVﬁ^OaXdOWo
FKp
o
F
Ry\XbêN`^"LsLŁJ|{s{sW
^OdCJÄíqdOkqa;nmD^OH;WLOky]VRTSQShWYbôþ-k|WèXNQaXLﬀíTdCkTa;nòçH;WbMWûX\;NQ^ONhkT\ìkyëR-V"H;NhdCRTSXMmlmn

NQ\ ^CH;W
R0ëAkqdOWY{sW\K^ONhkT\;W3b-ëAd"Ry{sWkyëRyShíTWYè;dCRTNhVð	ñ
çÃmnNÇò Wqò^OH;WV"HXNQd"RySVkT\MëAkqdO{RyS
\;W^Ym9NhLL_^"R0^OW3bò
ú8LIRy\Wß;Ry{s;ShWfRy\XbélkTdCP|NQ\;í	{skMbMWSM^CH;WK1Łr]V"H;NhdCRTS`]VaXdOdCW\K^Ł]RyShíTWYè;d"RkT\^OH;WfVNQd"VShWqoIF
NUL#;dCWYLOW\K^OW3bò/øôWW\bséN`^CHs^OH;W8jlNULŁkqíT\XRT\;kyøùNUV"H;{Ry\;\;dOkqWYdŁ^_JﬀëAkTdIV"H;Nhd"RyS;Vkq\MëAkTdC{RyS
\;W^CLYmRy\b^CH;WﬀíqWkT{sW^OdCNhV	NUbMW\K^ONQûVYR0^ONhkT\kTë9^CH;WﬀRTLCLOk|VNhRy^OW3bÊ{skMbMa;SURydfLŁ^OdCaXV^Oa;dCWÃëAkTd^CH;W
1Łr{skMbMWSNh\^OH;W¦g0RTVa;a;{ LŁW3Vﬁ^OkqdgKNUR^OH;WN¦þÆýKÇXdOkqWYdŁ^_Jqò
r+*-, s0/ﬃ=8<365tsjCuþPuC9<Vvà365I=81]5-ú .j/B1;C9<&üF=-þ )øúﬃ=^vô1þKw =-Cuþqw
Ó
kT\;ëAkTdC{sRTS8ñ9NQWYShb çH;WkqdOJêNQ\ù^_élk?bMNh{sW\XLONQkq\XLö_Mmlmn


Ï
r[xrÑ	;dCk0g|Nhb;WYLRìélWShSQLOa;NQ^OWYb
dCWYRySh{ ëAkqdRTSQíqWè;d"RyNUVîKaXRy\K^OaX{ ûXWYShbì^OH;WYkTdCJ
Ï
xÑm9W3LŁﬃWYVNhRTSQShJÆëAkTdXdOkqè;SQWY{LVkq\XVWYdO\XNQ\;í
^OHXW¦íTWkq{sW^OdCNUV8NUbMW\K^CN`ûVYR0^CNQkq\kTëD^CH;W¦{sk|b;a;ShRTdfL_^CdOaVﬁ^OaXdOW
Ï
wMmﬃÑò
çélkÊbMNh{sW\XLONQkq\XRyS
þ-Nh\;PTk0éfLOP|NhRT\öMmlmn

{R5J-èﬃWdCW;dCWYLOW\K^CWYb-kq\-^OH;Ws;dCkMbMaXV^ckyëI^_é[k
VNhd"VShWYLYm5o[F
p
o[FC]LŁXRqVW^ONh{WÈ^CH;WTVkq{sXRTV^Ł;NhV^Oa;dCW ﬁò¦çH;WsíTShkTèRyS
LŁJ|{s{sW^OdCJ-íTdCkTaX
kyë^CH;W Mmlmn

NhLI^OH;WÃþ-k|WèXNQaXLŁíTdCkTa;êo1ŁroÐYr
p
êo41_raÐrﬁò9Z]\¿Mmlmn

^OHXWdCW8RydCWcLOky
VRTSQShWYbV"H;NhdCRTSqûWSUb;L
NQ\|g0RydCNURy\K^9aX\XbMWd#ShNhíTHK^OShNQPqWl^Od"Ry\XLOShRy^ONhkT\XLYòDçH;WVkTdCdOW3LŁﬃkT\Xb;NQ\;í8^OH;WYkTdCJ
kyëDV"HXNQd"RySMûWSUb;LI{R5JèWÃVkq\XLONhbMWYdOW3bRTLISQkMVRTSQNh÷W3bskT\kq\;W8VNQd"VShWfkT\XSQJqò9øôW8éNhShSX^CH;WdCWëAkqdOW
Vkq\XVWY\K^Od"R0^OW	kT\kT\XW¦kyëD^CH;W¦íTdCkTaXXL
êo1ŁroÐrXŁÒyo1ŁroÐr.z|{}rS~ Ð
o41_raÐrXÃÒ(
Û `

`

Û




ÛuÐ.`
ß(
Ð¤ð ÛQð

c?ð `Xð

Ò rbÐ
Z
éH;NUV"H!NULf^CH;WVkT\MëAkqdO{RTSDWß|^CW\XLONQkq\!kyë#^CH;WsG
kTNh\XVRTd WÃíqdOkqa;-NQ\êr rb;NQ{sW\LŁNhkT\XL
Ï
r3tÑò
ú8LRT\Wß;Ry{s;ShW	^OH;WﬀüDkTdCW\K^O÷Çèﬃk|kqLŁ^CLldOW3bMaXVWc^Ck^OH;WÃëAkqdO{¿
2W~t£ä5%-9Ò qŁ[
Çträ5%-

~t£ä5%-


Çträ5%-
Ł
Çträ5%-
Ù > 

\;Ws{R5J-WYîKa;Nhg0RyShW\K^OShJ!;dCWYLOW\K^Ã^OH;WÅMmlmn

kT\ R;dCk|b;aXVﬁ^¦kyëlSQNh\;W3Lm '
p ' LOXRqVW^CNQ{sW
È^CH;W¿y\;kq\MVkT{sXRqVﬁ^Ł;NUVﬁ^Ca;dOWaòÆçH;WVk|kTd"bMNh\XR0^CW^Od"Ry\L_ëAkqdO{R0^CNQkq\ ëAdOkq{^OH;WVNhdCVSQW^Ok
^OHXW¦SQNh\;W¦NUL;dOk0g|NUbMWYbÊè|J^OHXWﬀL_^CWdCWkTíqdCRT;H;NUVf;dCk£_W3Vﬁ^CNQkq\0
Ó
R5JKShWJKÇ^Od"Ry\XLŁëAkTdC{R0^CNQkq\D
Ï
xÑZ
i
-1
z
x(z)0
1
-i
S1
R
çH;WcíTShkTèXRTSﬃLOJ|{{sW^OdCJíqdOkqa;Åêo1_roÐYr
{RTXLIaX\XbMWdl^CH;NhLl;dCk£_W3Vﬁ^CNQkq\NhLOkT{skTdC;H;NUVRTSQShJ
kT\K^Ck^CH;W¦dCWYRyS³íqdOkqa;êogB~tÐ
'

Ï
x£Ñ_

cfe
Þ


+ŁÒ


Ł


Ð

Nc
Ł
Ò roÐ

ß'
Ù

\!^CH;WsSQNhíTHK^"VkT\XWWYSQWY{WY\K^CL4YŁÒ{

4ÃÒ

/
}

F
ð 

/
Ð

F

ß'
F
î
F|~^OH;W3LŁWsèﬃk|kqLŁ^CL
èﬃWYVkq{sWÃLCVRTSQNh\;í^Od"Ry\L_ëAkqdO{R0^CNQkq\XLYmKNÇò WTòbMNhShRy^ONhkT\XL	£ﬃ

/

F

Ò!2ﬃÇträ5%-


/

F

Çwo
Ò
w

/


F

F
c

/

Ò
ﬁ

ç




"

ç




/


F

/
c

F

Ò
_

ç



/


F


"

ç



/
c

F


Ù Za
çH;WYdOWëAkTdCWTm³kyëLŁﬃWYVNhRTS9Nh\K^OWYdOW3L_^¦NUL8^CH;WskT\;WÇRyd"Ry{sW^CWd	íTdCkTa;!kTëlbMNhSUR0^ONhkT\LcéHXNhV"HôHXR5gTW
^OHXWÃëAkTShSQk0éNh\;íëAkTdC{

 ¡F¢8D%-

Ò

"

ç


Ð

Ð^%
ß('
Ð

 ¡F¢8D%-
ß
êo£BÇt&Ð
'
Ù £

\^OH;WdOW3RySShNQ\XW¦^OH;WbMNhShRy^ONhkT\XLfRTdOWﬀLCVRTSQNh\;ís^CdCRT\XL_ëAkqdO{Ry^ONhkT\XLRT\XbRydCW¦WYRTLOJ^CkHXRT\XbMShWTò
çH;W3LŁWﬀ{RT;;Nh\;íqLcSQW3R5gTWÃ^CH;WﬃkTNh\K^CL¤{3LÐ¦¥~
ß§'
F{KroÐc¦r¨~
ß
oIFNh\|g5RTdONURy\K^3ò8çH;WdCWëAkqdOW
^OHXWÄa;;ﬃWd-RT\XbùShk0é[WYdLŁWY{sNhVNQd"VShWTmKo[F
î
dOW3LŁﬃWYV^ONhgTWShJ!oIF
"

'
î
Ð
'
"
m8RydCW!{RyXW3bè|J
bMNhShRy^ONhkT\XLkT\K^Ok	^OHXW{LŁWYSQgqWYLYò

\XWkyëﬃ^OH;WfﬃWYVa;ShNhRTd#ëAWYRy^Oa;dCWYL#kTë^CH;W8VkT\MëAkqdO{RyS;LOJ|{s{W^OdCJ
NUL
^OHXRy^#^OH;Wfb;NQSUR0^CNQkq\MÇíqdOkqa;{R5JﬀèﬃW8Ry^Ł^CRqV"H;WYb^OkﬀRT\RTdOèXN`^CdCRTdOJqm0;dOkqWYd#NQ\K^CWdCg5RTS ©
Î
oIF0ò
çH;NUL#bMNhShRy^ONhkT\HXRTL9^CH;WSQNh{sN`^ﬃkTNh\K^CL
kyëﬃ^OHXWlNh\K^OWYdOg0RyS © RqLDûXß|ﬃkTNh\K^CLYò/Z^IVYRy\èWVkT\XLŁ^OdCa;WYb
RTLlëAkqSQShk0éfL
 ¡F¢$ª]%-+ÃÒ
Þ
"
F
ª
 ¡F¢-D%-
Þ
ª;Ð
Þ
ªÐ. t¡«¢$ª
ß
êo1ŁroÐr~Ð
Þ
ª|©ÔÒyo
F
î
Ù ~a

çH;WÃNh\q^CWdCg0RyS©»NhL{RT;W3bèXN _W3Vﬁ^ONhgTWYSQJ^Ok^OHXW	aX;WYd8LOW{sNhVNQd"VShWTm;b;NQSUR0^CWYbRy\XbÊ{Ry;ﬃWYb
èXRqV"Pﬃò#çH;NULNULNQShShaXL_^CdCRy^OW3bè|J^CH;WÃëAkTShSQk0éNh\;íbMNURyíqdCRT{
o F
î
o F
î
¬
 t¡«¢
© ©
¬
 ¡F¢$ª
­
Þ ª ®
Þ
"
F
ª
çH;WsLŁﬃWYV^OdCa;{ íTWY\;Wd"R0^CNQ\XíRyShíTWYè;dCRkyëIdCWXRTdCRT{sW^OdCNh÷YR0^CNQkq\XLkTë^OH;WsVNhd"VShWNULcíqW\;WYdCRy^OW3b
è|J^OHXW	8NhdCRqLŁkqdOkRyShíTWèXdCRAéNQ^OH!VW\K^Od"RySV"HXRTdOíqW
Ł
¯g°
Ï
4±tÐ.4²2ÑtÒ ]³¿cµ´¿^±£î>²)
Ł
r5t
]³
%
cµ³0¶[±£î>²K·
/
Ð¸³ ß¹ Ù xa
çH;W	íTdCkTa;êo1ŁroÐr#NULlíTShkTèXRTSQShJsé[WYSQSQb;WûX\;W3bkq\^CH;W	VNQd"VShWÃRy\XbHXRTL[^OHXW	aX\XbMWdCShJKNh\;í
íTWY\;Wd"R0^CkTd"L4
"
F
Ð.
/
Ð.
F
mMëAa;SQûXShSQNh\;íR
¢-~tÐ  ]RyShíTWYè;dCRL
Ï

F
Ð.
"
F
ÑtÒ tS
/
Ð
Ï
 
F
Ð.
/
Ñ`Òy}: 
F
Ù _r3a
jlaM^^OH;W 8Nhd"RTLOkTdCkRyShíTWYè;d"R¯
°
Vkq\K^CRyNh\XLlRy\NQ\;ûX\;NQ^OWÃ\|a;{èﬃWdkyë£
¢-~tÐ

]RyShíTWYè;dCRqLmﬃíTWY\M
Wd"R0^CWYbÊè|J^OH;W¦{skMbMW3Lﬁ
"
±
Ð8
/
Ð.
±
Ð£³0ï ro

"
±

e»º
"
±
ÃÒ
F
±

"
±

/

e º
/
ÃÒ
F
±

/

°
-K4¼
±S½
"
F^¾
±
uî>±

e»ºXî>±ÃÒ
F
±
uî>±

cDe

Ï
º
Xî>±tÐ
º

"
± ÑtÒ t
º

/
Ï
º


±fÐ
º

/
ÑtÒﬃ}
º


±


¢-Çt&Ð

Ù _rqr
çH;WVkqdOdCWYLOﬃkT\XbMNh\;íûX\;NQ^OWs^Od"Ry\L_ëAkqdO{R0^CNQkq\XLcSQW3R5gKNh\;íÊ^OH;WaX\;N`^OVNQd"VShWoIFNQ\|g0RydCNURy\K^ÃRTdOW
kyë/^OH;WÃëAkqdO{¿
Þ
±t¿ QÃÒ

ÛÀ¿
±
Á`

`<¿
±


Û
,Â
Ã
Ð

Û `

`

Û

ß
êo41_raÐrÙ _r5to
Z^fNULfLŁShNhíTHK^OShJ{skTdCW¦Va;{èWYdCLOkT{sW	^OksHXRT\XbMShWÃ^OH;WÃ^CdCRT\XL_ëAkqdO{Ry^ONhkT\XLRy\RyShkTíTaXW8^Ckx_r3ta[NQ\
^OHXW\;kT\M]Vkq{sXRTV^ÃXNhV^Oa;dCW
Ï
tÑÇòñXkTdÃ^CH;NhLﬀdOW3RTLOkT\ÄélWﬃWdOëAkTdC{ ^OH;WVYRySUVa;SUR0^CNQkq\XLÃNh\Æ^CH;W
Vkq{sXRTV^[;NUVﬁ^Ca;dOWÃdCW;dCWYLOW\K^"R0^ONhkT\DòDZ^éNQShSÇmKHXk0é[WYgTWd3mKèW	NQ\L_^CdOaXV^ONhgTWc^OksbMNULOVaXLOLRqLŁﬃWYV^CL
kyë9SQkMVYRyShNQ÷3R0^ONhkT\ >LOWW¦LOWYV^ONhkT\Xò°tolNh\^CH;W¦\;kT\;VkT{sXRTV^;NhV^Oa;dCWÃdOWY;dCWYLOW\K^CRy^ONhkT\nò
çH;WﬀbMWûX\;NQ^ONhkT\-kTë
V"H;Nhd"RySMmlmn

éN`^CH;Nh\^OH;WRTSQíqWè;d"RyNUV	Ry;;dCkqRqV"HNUL^CH;WÃëAkTShSQk0éNh\;í
Ï
rrÑò
ý|XRqVW^ONh{W	dCWíTNhkT\LIdCWYbMaVWf^CkXdOkqWYdlNh\K^OWYdOg0RySUL[kT\^CH;W	a;\;NQ^CVNhd"VShWTòünW^£Ä!èW	^CH;W	LOW^kTë
;dCkTﬃWd	NQ\K^CWdCg5RTShLckT\aoIF5òﬀçHXW\;W^	{R5JèﬃWV"HXRTdCRqVﬁ^CWdCNQ÷YWYbè|J-NQ\bMWßMWYbÄgTkq\ÄofWYa;{Ry\;\
RyShíTWYè;d"RTLÄiÅ©õegRY ©u
ÎyÆ

ó
/
8kT\ôLŁkq{sWöfNhShèWYdŁ^¦LŁRTVW
ó
/
VkT\K^CRTNQ\XNQ\;íÊRa;\;NUîKa;W
íTdCkTaX\XbÃL_^"R0^OW[gTW3Vﬁ^OkqdXð òﬁò9Z_LŁkT^OkT\|JA\;k0é ëAkqdDNh\q^CWdCg0RySULURT\Xb	^OHXW[LOW3Vﬁ^OdCa;{ Vkq\XbMNQ^ONhkT\RTdOW
^OHXWﬀLORT{WÃéR5JRTLèﬃWëAkqdOWqò
çHXWÃ^OH;WYkTdCJVkq\q^"RyNh\XLRsVkq\q^CNQ\|a;kqaXLla;\;NQ^CRTdOJdCWXdOW3LŁWY\q^"R0^CNQkq\
1
Ü
kyë
^CH;Wþ-k|WYè;NQaLfíTdCkTaX
Þ¿ß
êo1_raÐrkT\
ó
/
òqÇgqWdCJ1
Ü
Nh\Kg0RTdONURy\K^fgTW3Vﬁ^CkTdfNh\
ó
/
NULfRs{a;SQ^ONh;ShWﬀkyë2ð òﬁò[úóVkT{sXRTdONULOkT\kTë/^CH;WﬀShkMVRyShNQ^_JÊVkq\XbMNQ^ONhkT\éNQ^OH^OH;WkT\;W¦íqNQgqW\NQ\
LOWYVﬁ^CNQkq\!tsLŁH;k0éfLl^CHXR0^	LŁXRqVWYSQNhPTW¦LOWXRTdCRy^ONhkT\NhLWßM;dOW3LOLOWYbÊè|JÊbMNUL_kTNh\q^cNQ\K^OWYdOg0RTShLkq\Ê^CH;W
VNhd"VShW
Ï
r3tMmnrYÑò
s
üDkMVRyShNQ^_Jf5©
F
·

ß
ÄAÐ>©
F£È
©

ÒyÉ
w Ï
RY ©
F
~Ð_RY ©

ZÑtÒ ;ò

r+*() .0/21ﬃÊk1`ü25¤3658791;:ﬃ<3øCu#ËÍÌ,<Î¦r>`û2<<L1þXEIwJCuþýE/21Y>`=8<L>`5-1Ï qÐ
ñ;kqd#^OHXWëAkTShSQk0éNh\;íﬀbMNULCVaXLCLŁNhkT\sélWfélkTa;SUbSQNhPTW^CkﬀNh\q^CdOkMbMaVW^OHXW8RyShíTWYè;dCR	kTë³WßMkq\;W\K^ONURySUL
kyë^OH;WcLŁ{sWYRTdOW3bd1Łr]Va;dOdCW\K^ORTSQíqWè;d"RkT\^CH;WfVNhdCVSQWRqL#RÃ{kMbMWYSMëAkTdRÃV"H;Nhd"RyS;Vkq\MëAkTdC{RyS
\;W^
Ï
r3ÑÇòçHXW1_r]Va;dCdOWY\q^"LK6¿ lkq\^CH;WﬀVNhd"VShWo F RTdOW	^CH;W¦;dCk|b;aXVﬁ^kyë#Rsñ;WYdO{sN³ûXWYShb
éNQ^OHNQ^CLVkq{s;SQWßVkq\r_a;íqRy^OW3b?R0^kT\;WÊkqNQ\K^¿ ß oIF5òìçH;WVkT\L_^CN`^CaM^ONh\;íôdOWYShRy^ONhkT\?kTë
^OHXW1_r]RyShíTWèXdCRÊNhL¦^OH;WVa;dCdOWY\q^OVa;dCdOWY\q^¦Vkq{s{aM^"R0^ONhkT\;ÇdCWSUR0^CNQkq\lAéNQ^OH ^CH;WVNQd"VShWRTL
èXRqLŁWLOXRTVW
Ï
9¿ Ð9]ÑﬃÑ`Ò cPÒ|Ó¶&D¿NcµÑW~Ù
Z]\?kqdCbMWYd^CkÄè;dCNh\;í!^CH;WRTSQíqWè;d"RyNUVRT\XLORy^O÷^CkÄ^CH;WL_^"RyíTWkT\;WÊHXRTL^Ok LŁ{sW3Rydﬀ^CH;W1_r
VaXdOdCW\K^CLléNQ^OHdCWYRySnLO{sk|ky^OHÊ^OW3L_^OëAa;\XV^ONhkT\XLkq\^OH;WﬀVNQd"VShWo
9(^`QÃÒﬃÔIÕ
Â
Ö¿
t£ä5¡
^A¿ À9¿ Ù
çH;WÃèﬃkTa;\Xb;WYbkTﬃWd"R0^CkTd"L×d_^`QŁÒ

yÙØ
¼ÙÚ
¾ëAaXS`ûXShS^CH;W¦øÆWYJ|S`dOWYShRy^ONhkT\XL
×d(^`
O
Ò_×d8cB^` _r3xa
×d_^`^×d
Þ
9Ò

"
Â
½
Û
¼ÙÚ
· Ü
¾
×d(^+
Þ
~Ð _rY 
Ü
(^fÐ
Þ
JÃÒÞÝàß
Ó

ç
y
^A¿ 
Þ
m(D¿¼èﬃWNh\;íùRêLOJ|{s;SQW3Vﬁ^CNhVìt5ÇëAkTdC{ kT\ ^OH;Wô^OW3L_^OëAa;\XV^ONhkT\ LŁXRqVW
á
oIFòcçH;W3LŁWﬀkqWYdCRy^OkqdCLíqNQgqWﬀdCNhLOW¦^OkÊRgTkq\!ofWYa;{Ry\;\ÄRTSQíqWè;d"Rg|NhR^OH;WbMkTa;èXSQWVkT{
{a;^CRy\K^ â
 ©uŁÒàã£×d_^`




[äæå¨å]_^`
v
©
Î
o
Fæç
m m
Ð _r5wo
éH;NUV"HÊNULfVYRyShSQW3bj>SQkMVRTS
løôWJ|SQRTSQíqWè;d"R
Ï
rY;mtMr~ÑòçH;W¦\;W^fkyë9øÆWYJKSQ]RyShíTWèXdCRqL
©

e
â
$©u~Ðè©
Î
o
F
ëAa;SQûXShShL
^CH;WfﬃkqLŁ^Oa;SUR0^CWYL#kTë³RTSQíqWè;d"RyNUVlîqaRy\K^Oa;{óûXWSUb^OHXWkTdCJTmTN~ò WN`^IëAkTdC{sL#R¦V"HXNQd"RyS;VkT\MëAkqdŁ
{RySn\XW^8éNQ^OHdCWYLOW3Vﬁ^^Ok^OH;W¦g0RTVa;a;{ L_^"R0^CWÅð òòIZ]\XRydO^ONUVaXShRTd^OH;WﬀShkMVRTSQNQ^_J;dCkTﬃWdO^_J
^Od"Ry\L_ëAWYdCL³ëAdCkT{ ^CH;Wﬃ>a;\|èkqa;\XbMW3bLR1_r]Va;dCdOWY\q^"Lk9(^`^Ok^CH;W[èﬃkTaX\XbMWYbﬀøÆWYJKSQkTﬃWd"R0^OkqdCL
×d(^`
Ï
r3wÑ#NÇò WqòﬀRøôWJ|S
WShW{sW\K^ÃNhL	Shk|VYRyShNQ÷YWYbÄNQ\Ä^OH;WdOWYíTNhkT\!éHXWdCWNQ^CLc^OW3L_^OëAa;\XVﬁ^CNQkq\ÆNUL
\;kq\MÇ÷YWdCkXò
r+*r éÔ=^w C97Xþ236þ2Ck
Ê =->D/qvô36þBþ @B<LC9@	1;<&E£üêuC9< >D/B=-<365¤þB1`Ew
Z^ÃélRqL8LOH;k0é\ﬃFCF	^OHR0^	ëAkTdÃRydCè;N`^CdCRTdOJV"H;NhdCRTS/VkT\MëAkqdO{RyS/\;W^"Lc^OH;WdOWY;dCWYLOW\K^CRy^ONhkT\-kyë#^CH;W
kT\XWXRyd"Ry{sW^CWdlíTdCkTa;Êkyë
bMNQSUR0^CNQkq\XL> líTNhgTWYLW>RíqWkT{sW^OdCNhVcdOW3RyShNQ÷3R0^CNQkq\kyë[^OH;WÃa;\;NUîKa;W
{skMbMa;SURydfíqdOkqa;a{ë
y$
ªíì
%
ß§'
~RTLCLOk|VNhRy^OW3b^Ck^OHXWL_^"Ry\XbXRyd"b^Ca;;ShWRY ©uÐð ò-YòZ^cNUL8R
ﬃWYVaXSQNURydCN`^_JkTë/V"H;NhdCRTStMmlmn

^OHR0^RydCè;N`^CdCRTdOJsNh\K^OWdCg0RySUL[VYRy\ÊèWÃ{Ry;ﬃWYbÊkT\K^Ck^CH;WcaX;WYd
AkqdfShk0é[WYdlLOW{sNhVNQd"VShWﬀRy\b^CH;WdCWè|JRyShSQk0é ^OkNUbMW\K^CN`ëAJ^OHXWﬀ{sk|b;a;ShRTdfíTdCkTaXÊkTë#RTSQíqWè;d"RTL
Shk|VYRyShNQ÷YWYbÊNQ\^CH;WYLOWÃdOWYíTNhkT\XLléNQ^OH^OH;WﬀRTèk0gqW¦VkT\L_^CdOaXV^OW3bÊbMNhSUR0^ONhkT\L	>aò
Z]\^CH;WcVYRTLOWfkyë^CH;W8\;W^[kTënøÆWYJKSQ]RyShíTWèXdCRqL_r3wa#kq\;W8VRT\gTWYdONQëAJ^OH;WcNhbMWY\K^ONQûVRy^ONhkT\kyë^CH;W
Ë]Ë.A
86  ¨0î~
x
{skMbMa;SURydíTdCkTaXÊéNQ^OH^OHXWbMNhShRy^ONhkT\LŁa;èXíTdCkTa;WßM;ShNhVN`^CSQJÊéN`^CH^OH;W¦HXWShkTë/^CH;WﬀdCWSUR0^CNQkq\
èﬃW^_élWW\^CH;W{skMbMa;SURyd	L_^CdOaVﬁ^OaXdOWRT\Xb^CH;W¤¦þÄý|Ç;dCkTﬃWdO^_JTòçH;Wg0RTVaXa;{ WßMW3Vﬁ^"R0^ONhkT\
g0RySha;WYLckyë[øÆWYJKSQkTﬃWd"R0^OkqdCL8kTèﬃWJ^CH;W¦þÄýK]VkT\bMN`^CNQkq\!éNQ^OHôdOW3LŁﬃWYV^8^Ok È^CH;WsdOWY;dCWYLOW\M
^CRy^ONhkT\kyëU[^CH;W¦kT\XWXRyd"Ry{sW^CWdíTdCkTaXkyë#bMNhShRy^ONhkT\XL	~a
Ï
r5ÑZ
ï
	ð ×d(^`À1£ð
y$ñóò
¼

¾
Ï
×d Þ ZÑ8ð ò£ô¨õ>öÒ
ï
	ð 1£ð
y$ñóò
¼
 î y
¾
Ï
×d Þ ZÑI×d(^`ð òÐ _r
Za
×d(^`Ð<×d Þ  ß
â
$©u~Ð£`jÒ rTò¦Z]\Ä^OH;WsVRqLŁWkyë#^OHXWg0RqVa;a;{ LŁ^CRy^OW^OH;NUL	NhLÃR\XWYVW3LOLCRydCJ
Ry\bLOaI÷VNhW\K^8VkT\XbMNQ^ONhkT\^CkNhbMWY\K^ONQëAJÊa;\XNhîKa;WYSQJ^OH;Wﬀkq\;WXRTdCRT{W^OWYdlíqdOkqa;kyë#bMNQSUR0^CNQkq\XL
RTLl^CH;W¦{skMbMa;SURydíTdCkTaX
Ï
tTtÑD{sWY\q^CNQkq\;WYbRTèk0gqWTò
ø
!  !æ-¦åúù åﬁY  -ﬁ8å  å#j9å#ûD!  -Pj
Z]\ô^OH;NULﬀLOWYV^ONhkT\ é[Ws;dCWYLOW\K^¦è;dCNQWXJ!^CH;WýMV"H;dCk|WdﬀRT\XbÄøùNhWYLOè;dCkMV"PÄRy\XLCR0^C÷
Ï
trÑIíTNhg|NQ\;í-R
{skMbMa;SURydNh\q^CWdC;dCW^CRy^ONhkT\ÊëAkTd8RTSQSR[¢q~tÐ  ¦RyShíTWYè;dCRqLlíTW\XWd"R0^OW3bè|J^OH;W>{kMbMNQûXW3bL+8Nhd"R0
LOkTdCk8{skMbMWYL+º4±|·
/
·
"
±_rqr/éNQ^OH;Nh\^CH;Wq1_r{sk|b;WSÇò9çH;NUL
dCWYLOa;S`^#NUL9èXRTLOWYb{RyNh\;SQJkT\ﬀ^CH;W
Vkq\XLŁ^OdCaXVﬁ^CNQkq\kyë/R\;WéVShRqLOL[kyë¦þÄý|LŁ^CRy^OWYL[Nh\Kg0RTdONURy\K^Ia;\bMWd[^OH;W	íTdCkTaXíTWY\;Wd"R0^CWYbsè|J
^OHXW[{skMbMWYLdº4±|·
/
·
"
±_r5toò9çH;WlShk|VYRyShNQ÷3R0^CNQkq\ﬀ;dCkTﬃWdO^ONhWYL9kyë;^CH;WYLOWL_^"R0^CWYL9RydCW[Nh\|gTWYLŁ^ONhíqRy^OW3b
Ry\bÊRT\XRyShJ|÷WYbÊéNQ^OHdOW3LŁﬃWYV^^Oks^OHXW¦íTW\XWd"RySRyShíTWYè;dCRTNhV	LOW^Ł^CNQ\XíkTë
VkT\MëAkqdO{RTSﬃ\XW^CLYò
ü2*-, ý×15þ ßhùß 4ëwaE&3]E&1<wJ:Qü  +>D/2<C+1;< 36þBú Ê =81<w :B<LC+>

ñ;kqd^OHXWí1_r{sk|b;WSTkq\;WVRT\ﬀVkq\XL_^CdOaVﬁ^DRfLŁ^CRy^OWﬃð ±òﬁm5Nh\Kg0RTdONURy\K^na;\Xb;Wd^CdCRT\XL_ëAkqdO{Ry^ONhkT\XL
kyë/^OH;WÃëAkqdO{ ÈëAkqdﬁ³
ß
~
Þ
±`D¿¼QŁÒ 
ÛR¿
±
`

`<¿
±


Û
,Â
Ã
Ð
Û `

`

Û
ß
êo1_raÐr _r0£
è|JRsLŁNh{s;SQWÃdCWXRTdCRT{sW^OdCNh÷YR0^CNQkq\kyë/^OH;WÃa;\;NQ^Ł]VNhd"VShWo[F
Î

Nh\Ê^OWdC{Lkyë/^OH;W¦Vkq\MëAkTdC{RyS
{Ry;XNQ\;íoIFKÅ§¿

cfeﬂ¿
±
Ð£³
ß
ò
çH;WVRqLŁWí³bÒ rldOWY;dOkMbMaVWYL/^CH;WLŁNQ^OaXRy^ONhkT\sbMNULOVaXLOLOWYb
Nh\LOWYV^ONhkT\x;ò
çH;W¦VkqdOdCWSUR0^CNQkq\ëAa;\Vﬁ^ONhkT\LfRydCW	b;WûX\;W3bNQ\^OHXWÃëAkTShSQk0éNh\;ísélR5Jt
ï

±
ð
²

y
F
9D¿yZð 
±
ò+ŁÒ
²

y
F
³>¿
±
"
F
y
ï
	ð
²

y
F
6¿
±
y
ð òÙ _r3a
e8LONh\;í^CH;Wþ-k|WèXNQaXLŁNQ\|g0RydCNhRT\XVWkyë[^OH;Wsg0RTVa;a;{kð ò	kT\;WsVRT\ôLOH;k0é ^CH;WsNQ\|g0RydCNURy\XVWkTë
ð 
±
òna;\bMWd9^Od"Ry\L_ëAkqdO{R0^CNQkq\XLkTë;^OH;W[ëAkTdC{H_r0£
F_
ò/ñ;kqdD^CH;WLORTPTWIkTëLONQ{s;ShNhVN`^_JÃélWlV"HXkKkKLŁW
³xÒtëAkTd^CH;W¦dCWYLŁ^kTëD^CH;NhLfXRyﬃWd3ò
Z^NhLW3RTLOJ^CkLOWWc^OHR0^^OH;W	^CdCRT\XL_ëAkqdO{Ry^ONhkT\t¿K8{RyL[èﬃky^CHÊNh\K^OWYdOg0RySULk©
y
Ð£¡6Ò raÐCtÃ^Ck^CH;W
a;;ﬃWdcLŁWY{NUVNhd"VShWTò
Ë~ß
ŁŁ`(}_A|~};~88}Z¼8|~|~}_¬2SJr8Ł u ¨~¨
rY
©`y
Ó¦½
cte ©Ð£¡AÒ roÐ"t¤Ð
s
s
s
s
	
Ë
	
ß
Ó ½
cfe
s s
	
NÇò Wqò9WYN`^CH;WdNh\K^OWYdOg0RySI©`yqÐ£¡AÒ roÐ"t¦NULXRydO^kyën^CH;W¦NQ{RTíTW	kyëD^CH;W¦LOîKaXRTdOWcdOk|kT^lkTëD^OHXW	aX;WYd
LOW{sNhVNQd"VShWTm;oIF
î

Â
½
Ò©
F

©

ò
öfWY\XVWqmy^CH;WøÆWYJ|S`]RyShíTWYè;dCRqL
â
$©
F

RT\Xb
â
 ©

RydCWlèﬃky^CHs{sRT;ﬃWYb^OkÃ^CH;WøÆWYJ|S`]RyShíTWYè;dCR
Shk|VYRyShNQ÷YWYbÊkT\Ê^OH;W¦aX;WYd8LOW{sNhVNQd"VShWo
ï


ð ×d_^`5×d Þ ð 

òQÃÒ
ï
	ð ×d(^
Â
½
>×d Þ
Â
½
ð ò~Ðú×d_^`~Ð<×d Þ  ß
â
 ©`yZ~Ð£¡6Ò roÐ"t&Ù
_r
xa
çH;NULdOW3RTb;LlëAkqd^OH;W¦ShkMVRTSQNh÷W3bÊVa;dOdCW\K^"L
ï


ðM9(^`k6
Þ
ð 

òuÒ
ï
	ðM9_^
Â
½
k6
Þ
Â
½
ð ò ~tTa
éNQ^OHö^
Â
½
D¿¼QŁÒ×^A-¿ 
Â
½
~Ð[äæå¨å(^
Â
½

Î
oIF
î
òfç/WYLŁ^ŁëAa;\Vﬁ^ONhkT\LfShk|VYRyShNQ÷YWYbNh\!WNQ^OH;WYd©
F
kqd©

RydCW	^Od"Ry\XLŁëAkTdC{sWYbNh\q^Cks^OW3L_^OëAa;\XVﬁ^CNQkq\XLcéN`^CH!LŁa;XkqdŁ^fNh\ﬀoIF
î
È^CH;NhLYmﬃkyë#VkTaXdCLOWTm;NUL^CdOaXWÃëAkTd
íTWY\;Wd"RyS³Nh\K^OWdCg0RySUL£©u
F-%
ò
çH;WÃ{skMbMN`ûWYbbMNhShRy^ONhkT\XLNh\ _r5oRTV^Nh\^OH;WÃëAkqSQShk0éNh\;íéR5Jt
 ¡F¢

· ª
Â
½
D%-6D¿¼ ŁÒ  ¡F¢$ª]]%-6¿ 

Â
½
Ò

Þ
"
F
ª
 ¡F¢-]%-
Þ
ªD¿¼

Â
½
Ù ~t;r
çH;NULRyíKRyNh\VYRy\èW¦NhSQShaXLŁ^Od"R0^CWYbÊèKJ^OH;WÃëAkqSQShk0éNh\;íb;NhRTíTd"Ry{¿
©
Â
½

s
_ 

oIF
î
oIF
î
¬
 ¡F¢
© ©
¬
 ¡F¢$ª
­
Þ
ª
®
Þ
"
F
ª
©
Â
½
©

s

Â
½


¬
 ¡F¢

· ª
Â
½
~tqto
©
Â
½
L_^"Ry\Xb;LfëAkTdcWNQ^OH;WYd8Nh\q^CWdCg0RySV©
y
Ðí¡XÒ'roÐ"tsRy\Xbt© NUL	Ry\!RydCè;NQ^Od"RydCJ;dCkTﬃWdcNQ\K^OWYdOg0RTSDkT\
oIF0ò

\;WVYRy\ÄV"HXWYV"P^OHR0^	^OH;WøÆWYJ|S`]RyShíTWYè;dCRqL
â
 ©
F
cRy\Xb
â
$©

cRydCWèﬃky^CHÆNh\|g0RydCNhRT\q^
ËzA_|~Ł ﬃ¬8_Ł|~B8}_]_rU;|~}; FJrŁu_kH[  Ł~8}Z; _B}_8_¢£8;_|u_6ZU(
» 
ß
§
|~9r_|2(XX¬|  J- W(¬¢Ł88(Ł9¥ﬀ
|~}_¬l8}_6 _}(8}_ ﬃ(|_u¬|  Jr8 	¥ﬀ
¢o|~Ł 8(Ł|~
|&(9-}_}_8_Ł
±
¥~¦
³

rTr
a;\Xb;WdP ¡F¢

· ª
Â
½
]%-ò
çH;Wﬂﬁﬃ o
Ç;dCkTﬃWdO^_JëAkTd^CH;WﬀL_^"R0^CWÅð 

ò
ï


ð ×d(^`>1gð
y$ñ
½! 
ò
Â
½
¼

¾
Ï
×d Þ ZÑ8ð 

ò ô¨õ>öÒ
ï


ð 1£ð
y$ñ
½" 
ò
Â
½
¼
 î y
¾
Ï
×d Þ ZÑæ×d_^`ð 

ò ~tTxa
^Od"Ry\L_ëAWYdCLbMNhdOW3Vﬁ^CSQJëAdCkT{ ^OH;WN¦þÆýKÇXdOkqWYdŁ^_JkTëD^OHXW¦g5RqVa;aX{ aXLONQ\XíW3îKaXR0^CNQkq\0Łr[xa
ï
	ð ×d_^
Â
½
>1£ð
y$ñ ò
¼

¾
Ï
×d Þ
Â
½
ZÑ8ð ò ô¨õ>öÒ
ï
	ð 1£ð
y$ñ ò
¼
 î y
¾
Ï
×d Þ
Â
½
ZÑI×d(^
Â
½
ð ò~Ù ~ty 
çH;W[¦þÆýKÇXdOkqWYdŁ^_JNh{s;ShNQW3Lf^CH;W¦ë>RyNQ^OH;ëAa;SQ\XWYLCL8kTë9^CH;WLŁ^CRy^OWb;WûX\;W3bè|J ð 

òfkT\-WNQ^OHXWd
RyShíTWYè;d"R
â
 ©`yZ~Ð£¡AÒ raÐCt
Ï
tqtÑZ
S

×d_^`-QÃÒ
ï


ð ×d(^`ð 

ò
Ry\b-^OHXWdCWëAkTdCWNhbMWY\K^ONQûXWYL	^CH;Ws{kMbMNQûXW3bÆbMNhSUR0^ONhkT\ÆíTdCkTa;µ ¡F¢

· ª
Â
½
]%-céNQ^OHÆ^OH;Ws{skMbMa;SURyd
íTdCkTaXëAkTdèﬃky^CH-L_^"Ry\Xb;RTdCb^OaX;SQW3LN
â
$©`y_Ðð 

òq~Ð£¡AÒ roÐ"t|ò
ü2*() #NC>t365-="$`3E&=-Cuþý@B<C9@	1<&E=81<w
çH;WÃShk|VYRyShN`^_JÊVkT\bMN`^CNQkq\ëAkqdV"H;NQd"RySnVkT\MëAkqdO{RTSﬃ\XW^CLéHXNhV"Hé[WÃ;dCWYLOW\K^CWYbÊNQ\-LOWYVﬁ^CNQkq\ÊxXòQr
NUL
©
F£È
©

ÒyÉ
w Ï
RY ©
F
~Ð_RY ©

ZÑtÒ Ð ~tqwo
èﬃWYVRTaXLOW^OHXWVdONQ^OWYdONUR-kyë8LOXRqVWShNhPTWLOWXRTdCRy^ONhkT\ìNULWßM;dOW3LOLOWYb?èKJìbMNUL_kTNh\q^NQ\K^CWdCg5RTShLkT\
^OHXW8VNhdCVSQWqò#çH;NhL[LŁWYW{sNh\;íTShJ\R0^OaXdCRTSXVkq\XbMNQ^ONhkT\bMk|WYLI\;ky^lH;kTSUbsNh\^OH;WcLŁW^Ł^ONh\;íbMWYLCVdCNQèﬃWYb
Ryèﬃk0gTWqò
Ó
kT\XLONUbMWdÃ^CH;WLŁﬃWYVNhRTSIVRqLŁW^CHXR0^ﬀ^CH;WVaXdOdCW\K^CL¦RTdOWsShkMVRyShNh÷WYbôNh\ô^OH;WûdCLŁ^Ry\Xb
^OHXNQd"bÄîKaXRTdŁ^CWdcVNQd"VShWTm³NÇò Wqòäæå¨å(^`
Î
©
F
dCWYLOW3Vﬁ^CNQgqWShJ§[äæå¨å
Þ

Î
©

ò¦ö8W\XVWTm³^OHXWJSQNhW
Nh\ b;NhL_kTNh\K^dOWYíTNhkT\XLkyëoIFRT\Xbê^OH;WYdOWëAkTdCWkq\;W!LOH;kTa;SUb»WßMﬃWYVﬁ^^CH;W-ShWëÈ^HXRT\Xb LŁNUbMW-kTë
WYîKaXRy^ONhkT\?~t¨Zac^Ck!g0Ry\;NULŁHDòjlaM^èKJôRy\ìWß|XSQNUVNQ^VRTShVa;SUR0^ONhkT\ kq\;WsûX\Xb;Lﬀ^OHXRy^ﬀ^OHXWdONhíTHK^
HXRT\XbÊLONUbMW¦kyë/^OH;NULWßM;dCWYLCLONQkq\ÊVRT\-L_^CNQShSèW¦\XkT\;÷YWdCkL
ï


ð
Ï
9(^`Ð9
Þ
ZÑ8ð 

ò
¼
F^8¾
Ò
ï
	ð
Ï
9(^
Â
½
~Ð9
Þ
Â
½
ZÑ8ð òÙ ~t¨Za
çH;NULlNhLbMa;W	^Ck^CH;W	ë>RTVﬁ^^CHXR0^l^OH;W¦LOa;;ﬃkTdO^CLlkyëD^OH;W	^Od"Ry\L_ëAkqdO{sWYb^OWYLŁ^ŁëAaX\XVﬁ^CNQkq\XLSQJ|Nh\;íNQ\
^OHXW¦a;;ﬃWdfLOW{sNhVNQd"VShWÃ{R5JHXR5gTW¦R\;kq\;÷WYdOkk0gTWYdOSURynò
s
s
s
s
	
Ë
	
ß
% &
½ﬀ')(
% &
'
cDe
s s
	
ofkT^OWqmcH;k0élWgqWd3m^OHXRy^-N`^-NULÊNh\ íqW\;WYdCRTSckq\;ShJùdOW3îqaXNQdCWYb^OHXRy^Ê^CH;Wô^OWYLŁ^ŁëAaX\XVﬁ^CNQkq\XLHXR5gTW
RÆ\;kT\M÷WYdOkÆk0gTWYdOSURynòìçH;WYNQdbMkq{RyNh\êLŁ^ONhSQS\;WYWYb\;ky^èﬃWÊNUbMW\K^CNhVYRySÇòêçH;NULsLŁH;k0éfL^OHR0^
^OHXWSQkMVRTSIVkq{s{aM^"R0^ONhg|N`^_JÆVkT\bMN`^CNQkq\ìRTL¦bMWûX\;WYbìRTèk0gqWë>RTNQSULÃëAkqd¦^OH;Wöð 

òÃL_^"R0^OWLONh\XVW
bMNUL _kqNQ\K^8Nh\K^OWYdOg0RySUL{R5JíqW^8VkT\;\;W3Vﬁ^CWYbNh\!Rs\;kT\MShk|VYRySë>RqLŁHXNQkq\è|JÊ^OH;NUL8LŁ^CRy^OWqòljlaM^f^CH;W
Ryèﬃk0gTWlWß;RT{XSQWNh{XSQNUVNQ^OShJVkT\K^CRTNQ\XL
R	éR5J¦H;k0é?^CH;WaXLOaXRySMShkMVRyShNQ^_JVkq\XbMNQ^ONhkT\HXRTL9^Ck	èﬃW
{skMbMN`ûWYbòcZ]\-^OWYdO{LfkTëSQkMVYRyShNQ÷YWYb!RTSQíqWè;d"RTLl^CH;WëAkqSQShk0éNh\;í{sk|b;N`ûXW3b!ShkMVRyShNQ^_JVkT\XbMNQ^ONhkT\
ëAkTd^CH;WﬀVRqLŁWÃkTëÀ³0ï rÃ{R5JèﬃWﬀbMWûX\XWYbè|Jf
r3t
süDkMVRyShNQ^_Jf
üDW^PÅ ©uÐuP º©QèWÆRyShíTWèXdCRqLShkMVRTSQNh÷W3bêNh\ ^OHXW-NQ\K^OWYdOg0RTS©
Î
oIFRT\Xb º©
Î
oIF0m
dCWYLOﬃWYVﬁ^CNQgqWShJTò
ünkMVRTSQNQ^_JéNQ^OHdOW3LŁﬃWYV^^Ok¦^CH;W8LŁ^CRy^OW¤ð  ± ò~Ð>³0ï r
ß NhLIWßM;dCWYLCLŁW3b
è|Jt
r|©
È
º©'ÒﬃÉ Ry\b
to Ý+*-,
	
 
.
,0/
	

± _¬
¿ c
± _¬
DÑﬃ-1Ò 
¥¦¤y®

ß32
4

w65
P$©u~ÐUP
º©+37[ÒLÙ ~tK£
ý|kLŁRTVWYSQNhPTWsLOWXRTdCRy^ONhkT\ÄNh\ R^CH;WkqdOJ-éNQ^OHô^CH;Ws{kMbMNQûXW3bÆþ-k|WYè;NQaLÃíTdCkTa; _r5o	RTL	N`^"L
LOJK{s{sW^CdOJìNULsWßM;dCWYLCLOWYb?è|J?bMNUL_kTNh\q^Nh\K^OWdCg0RySUL{kMbMaXSQk?träÀz³#òZ]\ê^OH;W-\XkT\M]Vkq{RTVﬁ^
dCW;dCWYLOW\K^CRy^ONhkT\Ä^OH;NULﬀ{skMbMNQûVRy^ONhkT\ NhLRySULŁk^"RyP|NQ\Xí!VRydCWskyël^OH;WÊbMWﬃW\Xb;W\XVNQW3LﬀèﬃW^_élWW\
bMNUL _kqNQ\K^NQ\K^OWYdOg0RTShLNQ\K^OdCkMbMaXVWYb è|J»^OH;WÆ\;WéÆ¦þÄý|LŁ^CRy^OWYLè;aM^N`^"LíqWkT{sW^OdCNhVYRySfNh\K^OWdO
;dCW^"R0^ONhkT\»NULbMNhLŁ^OkqdŁ^CWYbêè|Jì^OH;W
Ó
R5J|ShWJKÇ^Od"Ry\XLŁëAkTdC{R0^ONhkT\êRy\XbêèW3Vkq{W3LsSQW3LOLsNh\K^Oa;NQ^ONhgTWqò
ofWYgTWYdŁ^CH;WShWYLCL¦NQ^{Ry\XRTíTW3LÃ^OkÄVNQd"VaX{gTWY\K^¦^OH;WÊSQkMVRTSQNQ^_JÄXdOkqè;SQWY{b;WYLCVdCNQèﬃWYbìRTèk0gqWsëAkTd
èﬃky^OH íqWkT{sW^OdCNhVYRySfLOW^Ł^CNQ\XíqLYmlLONQ\VW^OHXWÄV"H;kqLOW\»Nh\q^CWdCg0RySUL©
F
·

ÇtSZ Nh\ ^OHXW-;dOW3LŁWY\K^OWYb
Wß;RT{XSQWRydCWﬀWß;RTV^OShJ^OH;kKLŁW^OHXRy^	RydCWNh\K^OWYdCbMWYWY\XbMWY\q^	éN`^CHÄdCWYLOW3Vﬁ^c^OkÊ^OH;W\;WéóLŁ^CRy^OW
ð 

òﬁmRy\Xb^OH;WYdOWëAkTdCW¦bMks\;ky^8RTíTdCWW	éN`^CHÊ^CH;W¦{skMbMN`ûﬃVR0^CNQkq\!to[NQ\ÔÇtq£ò
çH;WÄëAkTShSQk0éNh\;í?WßMRT{s;SQWôLŁWYdOgqWYL^OkNhShSQaXLŁ^Od"R0^CW!^CH;WÆ{aM^OaRyS¦bMWﬃW\bMW\XVWÄkTëLŁRTVWYSQNhPTW
LOWXRTdCRy^OWYb bMNULCVkT\X\;WYV^OWYbLŁXRqVW^ONh{WdOWYíTNhkT\XLNQ\ì^CH;W{skqdOWNh\K^Oa;NQ^ONhgTWtybì\XkT\M]Vkq{RTVﬁ^
;NUVﬁ^Ca;dOW
'
p
'
ò øÆWRyíqRTNQ\?LOW^+³¿Ò tMòôçH;WdCWíqNQkq\XLV
ì
Ð

Ò äÐ.DÐ.¢-Ð"8Ô>LOWWÊèWYSQk0éB
kyë#ShkMVRyShNh÷YR0^CNQkq\kyë#^OHXW¦ûXWSUb!RTSQíqWè;d"RTLPZV
ì
íTWY\;Wd"R0^CWRy\-Nh\K^OWdCWYLŁ^ONh\;íXŁ^ONhSQShNQ\XíakTë9^CH;W
{sNQ\XPTk0éfLOPKNURy\Ê;SURy\;W¦LOH;k0é\ÊèﬃWShk0é¦ò


/
9


/
9


F
e


F
e


î
:


î
:


"
;


"
;
<>=
?
?
?
?
?
?
?
?
?
?
?
?
@
@
@
@
@
@
@
@
@
@
@
@
A
cfe
A
"
F
c
?
?
?
?
?
?
@
@
@
@
@
@
r
©
s
?
?
?
?
?
?
?
?
?
c¦r
º
©
s
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
?
?
?
?
@
@
@
@
?
?
?
?
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
V
<B=
?
?
?
?
?
?
r
©
F
s
@
@
@
@
@
@
c¦r
º©
F
s
?
?
@
@
V
=
?
?
?
?
?
?
?
?
?
?
?
?
@
@
?
?
r
º©

s
@
@
@
@
@
@
@
@
@
@
@
@
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
@
@
@
c¦r
©

s
V
ñ
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
@
@
@
@
@
@
VDC
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
?
V
ß
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
@
çH;WNQ\K^CWdCg5RTShL:©
F
Ð>©

RT\Xb º©
F
Ðº©

RTdOW^OH;WShkMVRyShNh÷YR0^CNQkq\?dCWíTNhkT\Lkq\
'
p
'
m	N~ò WTò ^CH;W
ShNQíqHq^"Vkq\;WYLYò çH;WÆ{Ry;;Nh\;íKLEAX

ÐFA
"
Fr

~Ð

ß'
VkTdCdOW3LŁﬃkT\b kT\W3RTV"HLOWYVﬁ^CkTdÊ^Ok
^OHXWVkT{s;ShWß-{Ry;;Nh\;íKLK¿

Ðk¿
Â
½
dOW3LŁﬃWYV^ONhgTWShJTòÃWYíTNhkT\0V NULf^CH;WNh{RyíqWkyë#^CH;WdOWYíTNhkT\XL
V
ì
Ð

Òä]Ð8LÐ8¢8ÐG8ﬀa;\XbMWYdl^OH;WÃ{RyA
p
Aò
Z^fVRT\Ê\;k0é èW¦LOWW\^OHXRy^fRyShíTWèXdCRqLIShkMVRyShNh÷WYb
Nh\s^OH;WfdCWíqNQkq\XLuVD=fRT\XbÅV
ñ
mKéH;NUV"HSQNhWfNh\WYRTV"HskT^OH;WYdCLVYRyaXLCRySVkT{s;ShW{sWY\q^B>NQ\^OH;W8LOW\LŁW
kyë[{Nh\;Pqk0éfLŁP|NURy\-íTWYkT{sW^CdOJmﬃíqW^ÃNQ\K^CWd"bMWﬃW\Xb;W\K^	éHXW\Ä{RT;W3bÄkq\K^Ok^CH;WdOWYíTNhkT\0Vò
Ç#ß;RqVﬁ^OShJ^OH;NUL	HXRyXWY\XL	NQ\ÆWYîKaXR0^CNQkq\J_r3acbMWû\;NQ\Xí^OHXWíqWkq{W^OdCNhVYRyS9L_^"R0^OWbð 
±
ò[>éH;W\
Wß|^CW\XbMW3b^CksèkT^OHLŁW3Vﬁ^OkqdCLﬁò#çH;NUL\;kq\MÇShkMVRTSëAW3R0^Ca;dOWÃkTëD^OHXW	\XWéà(¦þÄýK8lL_^"R0^OW3L{RTbMW
R{sk|b;N`ûVYR0^CNQkq\ÊkTë/^CH;W¦SQkMVYRyShN`^_JVkT\Xb;N`^CNQkq\Ê\;W3VW3LOLCRydCJTò
rYx
ü2*r ù ûﬃ5E=-5-C+>t365q=!$`1úIH?5-791;:ﬃ<3£w
çH;WÃR0ëAkqdOWY{WY\K^ONhkT\;W3b{sk|b;N`ûXW3bShkMVRyShNQ^_JsVkT\Xb;N`^CNQkq\NULlRT\ÊRqbH;kMVcRT\XLCR0^O÷c^OkVkq\q^CdOkqSX^CH;W
\;kq\MÇShkMVRTSQNQ^_JkTëﬃ^CH;W8\XWéùL_^"R0^CWYLﬃð  ± òò
ú8\;ky^CH;WdlRy\Xbs{skqdOWfWYSQWYíqRT\q^éR5JNULI^OkﬀNh\K^OdCk|b;aXVW
{aXS`^CNQShkMVRyShNh÷WYbRyShíTWYè;d"RTLYmKNÇò WTò
â
$©
Â
½ QÃÒø
â
 ©
F



â
$©

q
m m
Ù
çH;W3LŁWsgTkq\ìofWaX{sRT\;\ìRyShíTWYè;dCRqLÃRydCWShkMVRTSQNh÷W3bÄNh\ìèkT^OH Nh\q^CWdCg0RySULﬁ©
F
ËT*	
©

FK òçH;WYJ
^OHXWdCWëAkTdCWVkq\q^"RyNh\^OH;WíqWkT{sW^OdCNhVYRySMNh\MëAkTdC{R0^ONhkT\sWß|XdOW3LOLOWYbè|Jﬀ^OHXWf{sk|b;N`ûVYR0^CNQkq\kTë^CH;W
Shk|VYRyShN`^_JÆVkT\bMN`^CNQkq\nm/LONh\XVWs^CH;WNQ\K^CWdCg5RTShLﬁ©
F
·

Nh\|g5RTdONURy\K^Ãa;\XbMWYd¦^OHXW{sk|b;N`ûXW3b bMNQSUR0^CNQkq\XL
~t;rRydCWRySULŁk!^OH;WkT\;W3LNh\K^OWYdCbMWYWY\XbMWY\q^éN`^CHdCWYLOW3Vﬁ^^Ok!^CH;W\;WéH¦þÄý|LŁ^CRy^OW0ð 

òò
çH|aXLYm^OH;WsNh\K^OdCk|b;aXVﬁ^CNQkq\ÆkTëI{a;SQ^ONhShk|VYRyShNQ÷YWYbôRyShíTWYè;dCRqLcLOWWY{L	^OkèW^CH;Ws\XR0^Ca;dCRTS#V"H;kTNUVW
éNQ^OHdOW3LŁﬃWYV^9^Ck8^CH;W\;kq\MÇShkMVRTSQNQ^_JÃkyëAð 

òmyèﬃWYVRTaXLOW[^CH;WSQkMVYRyShN`^_JﬀVkT\XbMNQ^ONhkT\¿~tK£DdOW3bMaXVWYL
^Ok^CH;W¦aXLOaXRySkq\;W¦N`ë
kT\XWÃLŁ^CRTdŁ^"LkTaM^éNQ^OH{aXS`^CNQShkMVRyShNh÷WYbRTSQíqWè;d"RTL[NQ\^CH;WÃûXd"L_^f;SURTVWo
ünW^PÅ ©
Â
½
F
~ÐﬃP ©
Â
½

cèWûXWYShbMRTSQíqWè;d"RTLYm>{a;SQ^ON]ShkMVRTSQNh÷W3bÄNh\Ä^CH;WsdOWYíTNhkT\#©
Â
½
F
Î
o F Ry\Xb
©
Â
½

Î
o F mXdOW3LŁﬃWYV^ONhgTWShJTò#üDk|VYRyShN`^_JéN`^CHdCWYLOﬃWYVﬁ^^Ck^CH;WﬀLŁ^CR0^CWÅð 

òlNhLfWßM;dCWYLCLŁW3bè|Jt
©
Â
½
F
È
©
Â
½

ÒõÖ
w
5
P$©
Â
½
F
~ÐqPÅ ©
Â
½


7
ÒLÙ ~tTa
jlaM^Ym/^CRTP|NQ\;í!R-VSQkKLŁWYdﬀShkKkqPÄkq\;WsûX\Xb;Lﬀ^OHXRy^¦^OH;W\;WéïLŁ^CR0^CWYLﬀLOa&³WdR-LŁWYdONhkTaXLÃXdOkqè;SQWY{
kT\ê^OHXWYLOW{a;SQ^ONhSQkMVRTSQNh÷W3bêRTSQíqWè;d"RTLYòêçHXWJRTdOW\;kT\;~ë>RTN`^CHMëAa;S8LŁ^CRy^OWYLﬁF-TymlN~ò WTò»^OHXWdCWRTdOW
\;kq\MÇ÷YWdCkWYSQWY{sW\K^CLkTë
^OH;WﬀRTSQíqWè;d"R^OHXRy^8RydCW¦{sRT;ﬃWYbÊ^Ok÷YWdCkXò

\;W¦kTë/^CH;WYLOWﬀWYSQWY{WY\K^CL
VRT\ÊèﬃW¦WYRqLŁNhShJdOW3Vkq\XL_^CdOaVﬁ^OW3b`
ï


ðªrc
â
(^`
â

Þ
ð 

ò9Ò
ï
	ðªrc
â
(^
Â
½

â

Þ
Â
½
ð ò~Ù
Z]\	^OH;NULnW3îKaXR0^CNQkq\c^CH;WdCNQíqHK^nHXRy\XbÃLONhb;WNhLn÷WdCkëAkTd^Ò c
Þ
Ðg[äÖåÖå]_^`
Î
©
F
Ð[äæå¨å
Þ

Î
©

Ry\btäæå¨å(^`6Ò cqäæå¨å
Þ
ﬀJ#çH;W8gqWdCJSURTLŁ^[Vkq\XbMNQ^ONhkT\Nh{XSQNhWYL^OHXRy^I^OHXW8LŁaX;kqdŁ^"LkTëﬃ^CH;W
^Od"Ry\L_ëAkqdO{sWYbÆ^CWYLŁ^ŁëAa;\XV^ONhkT\XL^
Â
½
RT\Xb
Þ
Â
½
RTdOW
UD	aÌTVUDË£È
kT\ì^CH;Wa;;ﬃWdsLOW{sNhVNQd"VShWTò-ñXkTd
^OHXWcShkMVRyShNQ^_JXdOkqè;SQWY{ïN`^NUL[kq\;ShJdOW3îqaXNQdCWYbs^CHXR0^l^OHXWÃLOa;;ﬃkTdO^CL[kyëD^Od"Ry\XLŁëAkTdC{sWYbs^CWYLŁ^ŁëAa;\XV
^ONhkT\L[HR5gTWÃR\;kq\Mg5RT\;NULŁH;Nh\;ík0gTWdCSURykq\^OHXW	aX;WYdfLŁWY{sNhVNQd"VShWTò#ú8LRsVkq\XLOWYîKa;W\VWf^CH;W
;dCkTè;ShW{ïkTëDë>RTN`^CHMëAa;Sh\;WYLCLfRy\bShk|VYRyShN`^_JÊRydCW	VSQkKLŁWYSQJdCWSUR0^CWYbèXaM^fRy;ﬃWYRTdl\Xky^^OksèﬃW¦NhbMWY\M
^ONUVRTS~ò#çH;WcSQkKLOLIkyëë>RTN`^CHMëAa;Sh\;WYLCLIHRTLlLŁWYdONhkTaXL[Vkq\XLŁW3îKa;W\XVWYL
ëAkqdI^CH;W8NUbMWY\q^CN`ûﬃVR0^CNQkq\kyë^CH;W
{skMbMN`ûWYbôbMNQSUR0^CNQkq\XL~t;r	RTLc^OHXW{skMbMa;SURydÃíqdOkqa;ÄkTë^OH;W^CH;WkqdOJqmDLŁNh\XVW^CH;WYLOWbMNQSUR0^CNQkq\XL
\;kSQkq\;íTWYd[RTV^lRqL[RTaM^Okq{kqdOXH;NhLO{Lkq\^OH;Wc{a;SQ^ONhShk|VYRyShNQ÷YWYbRTSQíqWè;d"RTLYò/çHXWdCWëAkTdCWf^CH;WdCW8NUL
\;kÊNQ{s{sWYbMNUR0^CWsíTWkq{sW^OdCNUVRyS/NQ\K^CWdC;dOW^CRy^ONhkT\!kTë^OH;W{skMbMa;SURydÃíTdCkTa;DòcZ]\Æ^OH;NULÃLŁNQ^OaR0^ONhkT\
^OHXWûdCLŁ^Ã^OH;Nh\;í^OkÊ^OdCJ!NUL8^Ck-LŁkqSQgqW^CH;Wë>RyNQ^OHMëAa;Sh\;W3LOLÃ;dCkTèXSQWY{ Ry\Xb!^OH;WY\ôëAa;dŁ^CH;Wd¦LŁ^OaXb;J
^OHXW¦SQkMVRTSQNQ^_J;dCkTﬃWdO^ONhWYLYò

\;WRT\XLCR0^O÷ëAkTShSQk0élWYbè|J!ýMV"H;dCk|Wd
ÌBËrÈK
Ï
r3Ñ9NUL8^OkdCWYb;aXVW¦^CkÊRT\ÄRyShíTWYè;dCRsShkMVRTSQNh÷W3bNQ\
kT\XSQJÆkT\;WNh\K^OWYdOg0RySÇm9WNQ^OH;WYdK©
F
dCWYLOW3Vﬁ^CNQgqWShJ©

ò

\ èﬃky^CHì^OH;W{kMbMNQûXW3bìbMNQSUR0^CNQkq\XLRqVﬁ^
RTLﬀ^OH;WÊ{sk|b;a;ShRTdíqdOkqa;nò!jlaM^éH;NhV"HkT\;W^OkÆV"HXkKkKLŁWNUL\;ky^sVShWYRydëAdOkq{RT\|JÆ;H|JMLONhVYRyS
dCWYRTLOkT\Lò

ëVkTa;d"LOWTm/^OH;W\XkT\MSQkMVYRyS;dCkTﬃWdO^ONhWYLﬀkyë^OH;WÊL_^"R0^OWÊL_^"R5J!^OHXWÊLCRy{sWè;aM^kT\;W
Ë
Ä;£8|~}_~§ML
Ë
 +L
ß
}(_uŁ¬2~|&_9Ł_8}~NL -};(9¬2¢-O
Â
½

Ë(©UŁ;`]||(Ł88 W_ŁŁD ¨-U
r
ëAkTdCíTW^CLRyèﬃkTa;^^OH;W¦dCWSUR0^CNQkq\^OkRTSQíqWè;d"RTL[Shk|VYRyShNQ÷YWYbÊNQ\-bMN³WdCW\K^fdOWYíTNhkT\XLYò
úf\Xky^OHXWdRy;XdOkKRTV"H?NUL^Okô;dCk£_WYV^kqaM^s^OH;W;dCkTèXSQWY{sRy^ONUVRydO^CLkyëc^OH;W{aXS`^CNQShkMVRyShNh÷WYb
RyShíTWYè;d"RTLYò/ú8LINQ\íTW\XWd"RySM^CH;WdCW8RyShéR5J|L
WßMNhLŁ^CL[R¦;dCk£_WYV^ONhkT\QP Nh\R¦gqkT\ofWYa;{Ry\;\RTSQíqW
è;d"R+R dCW\bMWdCNQ\XíÃRÃ\XkT\MÇë>RyNQ^OHMëAaXSLŁ^CR0^CWë>RyNQ^OHMëAaXSXkT\^CH;WfdCWYbMaXVWYbgTkq\ofWaX{sRT\;\RyShíTWYè;dCR
P2R Pò¦çH;WH;kqWNhLc^OHR0^	RqLf^CH;WSQkMVRTSQNQ^_J-Ry\Xb-ë>RyNQ^OHMëAa;Sh\;W3LOL	;dCkTè;ShW{ RTdOWdOWYShRy^OWYb!è;aM^
\;kT^8Nhb;W\K^ONUVRTS/kq\;WVRT\-íTW^8dONUb-kTë9^CH;WﬀëAkqdO{sWYdcRy\b-L_^CNQShSDû\Xb!LOkT{sWﬀNh\q^CWdCWYLŁ^ONh\;íRqLŁﬃWYV^CL
RyèﬃkTa;^8^OHXW\;kq\MÇShkMVRTSDL_^CdOaVﬁ^OaXdOWkyë#^OHXWLŁ^CR0^CWYLYò8jlaM^8^CH;W{Ry^OH;WY{sRy^ONUVRTS9bMW^CRTNQSULfkTë#^OH;NUL
Ry\LORy^O÷RydCWL_^CNQShS;élkTdCPﬀNQ\s;dCkTíqdOW3LOL
RT\XbN`^NUL#èﬃWShNQWYgTWYb^CHXR0^#^CH;NhLûX\XRTSQShJShWYRqb;L9^OkÃ^CH;WfVRqLŁW
bMNULOVaXLOWYbÊèKJýMV"H;dCkKWYd{sW\K^ONhkT\;W3bÊRTèk0gqWTò
Z^LOWWY{sLﬀ^OHXRy^dCWYLŁ^OkTdCNh\;íë>RyNQ^OHMëAa;Sh\;W3LOLRyShélR5JMLÃWY\XLŁaXdOW3LÃ^OH;WaXLŁaRySIShkMVRTSQNQ^_JÄ;dCkTﬃWdO^ONhWYLYò
çH;WYdOWëAkTdCWélWRydCWsWgqW\K^OaXRTSQShJ!ShWYRqbÄ^Ck^OH;WÊVkT\£_WYVﬁ^Ca;dCWs^OHXRy^ﬀNQ\ ^CH;WbMW3LOVdONhèW3b LŁW^Ł^ONh\;í
ë>RyNQ^OH;ëAa;SQ\XWYLCLWY\XLŁaXdOW3LÃ^OH;WÊ;dCkTﬃWdShkMVRTSQNQ^_JôLŁ^OdCaXV^Oa;dCWTò!çH;NULﬀNULRySULŁk-\XRy^Oa;d"RySIëAdOkq{ ^CH;W
ﬃkTNh\q^¦kTë[g|NQWYé ^OHR0^ﬀNQ^ÃNULÃéNUbMWShJ!èﬃWShNQWYgTWYbÄ^OHR0^¦;H|JMLŁNUVRTS
LOW\LŁWëAa;SL_^"R0^CWYL	kTa;íqHK^c^CkèﬃW
ë>RyNQ^OH;ëAa;S~ò
S 2Tn9VU>|EXWﬃ=?|ZY 1\[fçH;WRTaM^OHXkTd"Lé[kqa;ShbShNhPTWÃ^Ok^OHXRT\;P8RyNh\XRySUbñ/Sha;{sW¦ëAkqd8H;NULfNh\M
^OWYdOW3L_^¦Ry\bÄVdCNQ^ONUVRyS
dCW{RydCPML8bMaXdONh\;íÊ^OH;Ws;dCWXRTdCRy^ONhkT\-kTëI^OHXNhL	dCWﬃkTdO^Yòú8ShLOkÊélW^OHXRT\;P
z	WdCíTWYSQJsjRy\XR¦ëAkTdlH;WShMëAa;SVkq{s{WY\K^CLIVkT\XVWdC\;Nh\;íLOkT{sW8{R0^CH;W{Ry^ONUVRySﬃRTLOW3Vﬁ^"LIkTë^OH;NUL
élkTdCPﬃòÃøôWRydCWNh\XbMWè;^OWYbÄ^Okþ!RTdCV¤TçH;Wsþ!R0^CdONQßÄþ!RTíTNUVNURy\LÊçH;kTdC{sWNhWdcëAkTdÃVRydCWëAaXSQShJ
dCWYRTb;NQ\;í^OHXW¦{sRT\|aXLOVdONhM^3ò
] fy8å#8Pj
Ï
rÑNÁ|~}_ëL8§
A

A

±
¨"^M^~¦
³`_3aNbdcfeGgMhiGbdjeMaQbkemln oqpﬀr"cfsMjiﬂtuhsaNbhvxwZjpGn gQy{z|p}ec~
§VAŁ`8}AÄ]- 8¬Ł

ŁŁ(8}_-§N|~}( }_8Zq
 ¥U
A
Z}(|8}-§NŁ§HŁ8_}_|Zªo§rÁu  Hö
±
¥~¦~¦~¦
³
| Ã};8|~}W ﬂ8|~¬_}§
p"MŁ{sMbz|ŁVZz~M
Ð|
§
¨"M^ﬀZ¨"~
 UPHŁ8(}_|Zª£§Á9  Hj
±
¨"^M^M
³
t|~|~}_¬2Nr_¬Jr8Ł 2_-|~}B Br 
_Ł 8 ¬| Ã}tŁ8Ł(Ł|~
|L|~ «]8¬2ﬃŁ~8}Z-§Z
eMvvhaŁsMbz|ŁVz~M!Ł
Ð
§|MG¦îî
 îPHŁ8(}_|Zª£§LÁu  Hö
±
¨"^M^M
³4A
¬¬(}_Ł89 Á] 
A
Ł 8 

| Ã}8Ł(Ł|~X|`|~«]8¬2
ÄŁ~8}Z-§
pGbbŁVsb zNŁ{Zz~M
N
§ ¨-¦G_¨~¨0î
 U¡tŁ_|~~r|§N¢Ł§[HŁZ¬2 §£
±
¨"^
³
_ rŁ 28|~  (Ł|~ﬃ|~}`X-}(¬ _Ã(-Ã}*Jr8Ł  §\¤
Ł
sMbz|ŁVZz~M!Ł
Ð¥
§N^~MﬀZ¨-¦~¦
 BU¡¦Ł~|(
§&
±
¨"^^
³
(§£f(_8_Ã¨rŁ [t|~  _Ł|~N |~}AÁ]8}_¬ (Ã
A
-Ã}6{Ł8Ł  § Ł

ÄX
`|~8q§X6_Ł8}] ﬂX
Hj¦;|~Ł(|~
±
- q
³
§
l©n o«ªpﬀr"cfpG©¬D­ ®°¯pGcfsMbkpGhc©±ub

pGhclu¯q¯n ji3sMbdjeMa
±a-Zz~M3j²GhpsMbzpGvsbj²"h|p
§rt|~ŁŁ|8X(-}(rU(Ł|~r¡[ «u ¦6
A
«©³Q¥8î§

}__8ŁŁŁ~§~¦G¨"^
 q¡t|~}_Z-}(q§AÁu ¢
±
¨"^M^M
³
(_N|+¬| Ã}B~}_|~¢WŁr_¬Jr8Ł ¿(8|~}(a§
laNasMn pG
´eMjai}scfpz~MŁXy{zp3eMc"Ł
¥µ
§|M¨k~~¥
 U¡tZ|~ML§X
±
¥~¦~¦~¦
³
Ä]Ł~-}ZŁr(¬ý{Ł8Ł ö-|~}
¶
Ä
A
ZU(¶¦8¢£|~}(-§

Ł8r}(b_Łª
~ -Um·f)
(¸_8}(rU_Ł|~u`|~~}_8_2|~

U_8¬2U(Ł-

_Ł8q§¹¼|~ |~ §¢}_8¢}(Ł2¬2U(
¢º¦~¦¨~¨-¦ îî
r3w
 ^U-AÃ
§{`Ł§{r}G»|~ŁŁZa§|¢ ± ¨"^M^M ³ ¢£8}ZU(|~}`ÄŁ~8}_; ﬃ`|~ |~}(¬2o{Ł8Ł ;8|~}(a§« eMvv¼haŁ
sMbz|ŁVZz~M!Ł
Ð
§|BM^ﬀ]B¦î¦
 ¨-¦U¡tZ|~ML§\XŁ§  _ªo§\XŁ§£&| |~}_|-a§Z ± ¨"^~~ ³ ;98}_}(-6Ł~8}_+|~_X8Ł}_8Ł92~8}(¬ |
Ł|-æJr8Ł B_8|~}(Ł--§\½ hiGn Ł{z~MŁVcfe"iŁ¾hG¯¯n Ł\¿

§¥~¦ﬀB
 ¨~¨m£f}_Ł¬ {£}(  §Q ± ¥~¦~¦~¦ ³ t|~¬¬8u|~ ¶F | Ã}u;8|~}( À8|~¬_}§L¢}(8¢}_ŁQ¬2U(
¢º¦~¦¨~¨-¦ î^
 ¨-¥U¡`¬|»}((8
§;Áu ± ¨"^M^M ³Á®°¯pGcfsMbkeMcfsn oqpﬀr"cfsMji¶p"bzeGgMDj a0tuhsaNbhvÂwjpGn gÃy{zp3eMc~ §;ÄªU 8¬Ł
Ä
8}_Ã§Nt-}(ŁŁ 
 ¨"U-Ł |§|XŁ§¹ |~~|§¦6Ł§[HŁ8_}(|Zª£§£Á9  Hj ± ¨"^M^~ ³ £L¡(8_Ł|~ﬃ|Dt|~ |~}(¬2o«]_]  A ¢£8}_(!
Ł-(Ł|~ A (}_(}_8-§Z ev¼vhaŁsMbz|Ł{z~M!Ł
ÐÅ
§r¥¨GG¥¦îî
 ¨0î  8~8}q§   ± ¥~¦~¦~¦ ³ t|~|~}_¬2{LŁ8Ł 9;8|~}(X |~¢ŁŁZ8}f¦|~£8}((«¦88|~_}(_Ł|~ §¢}_8¢}_Ł
¬2U_
¢º¦~¦~¦~~¦~¥
 ¨"U¡tZ|~ML§\XŁ§ A ZML!  Ł}_rZa§oÁu ± ¨"^M^~¦ ³ Á~mŁ WŁ8|~|~}_¬2{r(¬YJr8Ł _-|~}§
 pGŁ°sMbz|Ł\Zz~M!Ł

§ ¨-¦MﬀZ¨-¥M
 ¨^BUﬃÁ~§|¦9Ł§Á]~-|~ L~§£«9Ł§HŁŁªo§   ± ¨"^B ³ 2_"ŁŁŁ}(Ł¬Ô(_U(AŁFr(¬ ZU(Ł)
_Ł-¼¬8ZrŁ--§ eMvv¼haŁsMbz|Ł{Zz~M!Ł

§r¥¨"ﬀ ¥MB
 ¨GqFÆA_|~ §N¢r
±
¨"^M^¦î
³
Äj|_9|~W8(_8(Ã¼ Ł §
p"bdbŁ\sMbz|ŁVz~M!Ł
µIÐ
§o¨-¥GZ¨0î¨~
 ¨-UB{£__}_8ŁÃ§°¹fŁ§
A
_}_|8}q§«
±
¥~¦~¦¨
³
;{r
L^L¤ÄrŁ|~W|AtŁ}_Z Ço8|~¬|~}_¢Ł_¬AŁ[Ł~8}
 Ł¬8_Ł|~r¼r_¬l{Ł-Ł ﬃ;8|~}_Ł8q§¢}_8¢}(Ł8¢
(º¦¨-¦B~¦B¦î¥
 ¨"^U¡o{r}Z88_8|§

Ł§

U(Ł8 §

Ł§
A«È
8
È
8Zr
§NX
±
¨"^M^
³

eMaGÉeMcv§sMnwjp"n gy{zp3eMc~
§
A
¢}(Ł~8}q§«]
Æf|~}(ªo
 ¥~¦UﬃÁ~§¦6
±
¨"^M^B
³

e"i3sMntuh|sMaNbdhvÊZz~M3jiG
§r¥ W8  Ł§
A
¢}_Ł~-}
Ä
8}_Ã§t8}_ŁŁa
 ¥¨¡t}ZU(8ŁŁ
§MXŁ§ﬀ¦|~Ł_|~ §MX0Hj
±
¨"^M^B
³®°¯pGcfsMbkeMc¨ln oqpﬀr"cfsMusMagmtuhsMaNbdhv¾bksMbdj 3bdji3sMnqp3izsaNjiG
§
Ä
|~
Ł¨~§¥§£¥ W8  Ł§


A
¢}_Ł~8}
Ä
8}(Ã§Nt8}_ŁŁ 
 ¥~¥U¡6 Ł_|~a§°¦6
Ä
Ł§V¦;Ł~}(|~_~§°¢{¦9
±
¨"^~B
³¼w{hagsMv§p"aNbksMn +e)ÉbzpyVzp3eMc~e)É-®°¯p"cfsbdec¼ln oqpr!cfs
_)_
§£Ä- 8¬Ł

}_8_-§r«]ÆD|~}_ª£
r[Z
